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INTRODUCTION

Final Abandonment of Injection Well MAH-FE-PL-304, located at the Idaho Chemical
Processing Plant of the Idaho National Engineering Laboratory, Idaho, was
performed under contract number S-289039. The work was done under the direction
and supervision of Fenix and Scisson (F&S), Tulsa, Oklahoma, a subsidiary of
PK-KBB, Inc., of Houston, Texas, the prime subcontractor to MK-Ferguson of Idaho
Company (MK-F1C), the construction manager for the Department of Energy (DOE).
Abandonment was coordinated with and approved by Westinghouse Idaho Nuclear
Company, Inc. (WINCO), the plant operator, and the DOE Idaho Operations Office.
EG&G Idaho, Inc. (EG&G) was responsible in the development of the Abandonment
Plan and for oversight of seismic monitoring of blast effects relative to
perforating. The USGS and MK-Environmental Services provided technical
assistance and field support throughout the abandonment.

Construction was performed in accordance with the "Abandonment Plan for Injection
Well MAH-FE-PL-304", EG&G, April 1989 and approved by the Idaho Department of
Water Resources (IDWR). Any significant changes to the plan, encompassing scope,
methodology, deviation, or unusual conditions were authorized by WINCO and
approved by IDWR.

PURPOSE

The work consisted primarily of perforating and cementing of the well from the
bottom upward to the surface. Perforation was performed by explosive perforating
guns commonly used in the oil field industry. Cement was displaced through the
perforations out and into successive well casings and the well-bore annulus by
pressure grouting methods to provide an effective vertical seal within the well
between porous formations.

COMPLETION SCHEDULE

Installation of the fabricated riser system to the well head for placement of
the cement seal was completed during the week of September 24, 1989. Perforating
and cementing began on October 5, 1989 and sealing was completed on October 16,
1989.

PROCEDURES 

F&S abandoned the well in accordance with specifications outlined in the
subcontract number S-289039.

Perforating of the well casings was accomplished using 34-gram conical shaped
charges. The number of charges alternated between two shots per foot and four
shots per foot. Each perforating gun is capable of perforating a ten-foot
interval. Between two and eight guns were used daily to perforate the desired
interval in the well bore to most efficiently accommodate the amount of cement
that could be displaced through perforations and into the formation. •

2



The amount of cement was designed depending on relative permeability and porosity
identified by circulation test results of the interval being cemented. An
estimate of cement requirements was determined by pumping fresh water into the
formation under variable flow rates and measuring pressure response. When the
flow rate was established, the amount of cement to be used was determined by
adjusting the pump-in pressure on the density differential between fresh water
and the cement slurry.

Operations were performed under the direct observation of MK-FIC, WINCO, IDWR,
EG&G, and the DOE. As the perforating and cementing operations proceeded uphole,
variation in well conditions required changes in the procedures. These changes
were made with the agreement of all parties to the procedures (refer to Appendix
A for on-site changes).

ACTIVITIES AND RESULTS

Activities and results will be presented in the following sub-headings:

Perforation Test

Mobilization and Orientation

Perforating and Cementing Operations

Demobilization

Perforation Test 

A perforation test to determine the perforating ability of the conical charges
to be used was performed at the facilities of Titan Specialties, Inc. in Pampa,
Texas the week of September 4, 1989. The purpose of the test was to demonstrate
the ability of the conical charges to penetrate five (5) layers of casing with
different types of material between each layer of casing. The casing sizes used
were 10-3/4 inch Drisco High Density Polyethylene (HDPE) casing inside 12-inch
steel casing inside 16-inch steel casing inside 18-inch steel casing inside
20-inch steel casing. The casings were stacked in a concentric column 12 feet
long. This layered casing was set in a 24-inch diameter borehole replicating
well construction of the injection well being proposed for abandonment.

The bottom one-third of the test casings was filled with 15.8 lb/gal of class
"H" cement between the steel casings.

American Petroleum Institute (API) Cement Classes G and H are basic well cements
used for well depths of less than 8,000 feet, and can be used with accelerators
and retarders to cover a wide range of well depths and temperatures.

The middle one-third of the test casing was filled with saturated sand between
the steel casings.

The top one-third of the test casing was filled with saturated gravel in the
space between the steel casings.
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The inside of the HDPE and the annular space between the HDPE and 12-inch steel I\.)
casing was filled with water. 0

(J0

Seismic monitors were set up to monitor the seismic effect of the charges and
the surface emissions as a result of the test shots.

A 10-foot perforating gun, loaded with forty 34-gram conical shaped charges, was
lowered and approximately centered into the 10-3/4 inch HDPE casing.

The shots were detonated, the casings were pulled from the test hole, and the
casings were disassembled.

Of the 40 total shots detonated, 39 of the shots penetrated all five strings of
casing for a 97.5% efficiency rating. The fortieth shot penetrated four of the
five casing strings and heavily dented the outer-most 20-inch casing.

Of a possible 200 perforations in all five casing strings, 199 perforations were
made for 99.5% efficiency. The one shot that did not penetrate all five strings
of casing was the bottom shot in the cemented casing layers.

Seismic data confirmed that these shots would remain well within the seismic
parameters established for the CPP work area.

Demonstration of successful perforation of a five-casing string well completion
similar to the injection well was provided by this earlier testing. Results of
this testing is provided in the reports "Results of Perforation Testing",
MK-Environmental, September, 1989, and "Perforation Test", Fenix and Scisson,
September, 1989.

Mobilization and Orientation 

Mobilization for the abandonment began on September 23, 1989. All personnel
directly involved with the actual work on the site went through the Site
Orientation. Radiation and respiratory training was given to all personnel
requiring the training.

All equipment was brought on-site ready for beginning of operations by September
29, 1989.

Perforating and Cementing Operations 

Refer to Appendices B and C for daily operating reports and the cementer's job
log respectively. Results of daily seismic data are reported in Appendix D.

All equipment required for the operations was on-site. Perforating and cementing
operations began on October 5, 1989.

A perforating gun was run into the 10-3/4 inch casing to a depth of 475 feet.
This was done to verify the bottom of the well bore. the gun rested on top of
the silt sediment layer which was identified by previous soil sampling work by
the USGS as being moderately consolidated. The fact that the sediment supported
the weight of the perforating gun indicates that the sediment would act as a
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support to the initial cement plug. the well bore was perforated from 475 feet
to 450 feet using three perforating guns containing a total of 100 perforating
shots of 34 gram conical shaped charges, providing a density of four shots per
foot (spf). All charges throughout the project were 34 grams. Table 1 contains
a summary of perforating and grouting. Figure 1 is an as-built abandonment
schematic.

The USGS ran a television camera in the hole and verified the perforations from
450 feet to 465 feet. The camera entered disturbed, murky water and was unable
to obtain a clear view below 465 feet. The water was murky due to ash residue
from perforating.

The cement equipment was rigged up and 63 barrels of fresh water was pumped into
the formation at 0 PSI pressure. 300 sacks (65 barrels) of class "G" cement with
2% calcium chloride (CaCI) to accelerate the setting time was mixed and pumped
into the well at 0 pump pressure. The cement was displaced with 33 barrels of
water to a calculated depth of 450 feet. The well was shut-in with 0 PSI
pressures.

Prior to perforating and cementing the second interval from 450 feet to 420 feet,
a depth determination log was run in the well ore to determine the top of the
cement. The top of the cement was measured at 452 feet. A total of about 63
barrels, 354 cubic feet (cf), of cement was displaced outside of the HOPE, into
the well bore, and the adjacent formation. Due to hydrostatic equilibrium, the
level of the cement outside of the HDPE would be at the same level of the cement
measured inside the HOPE at 452 feet. Because of the consolidated nature of the
sediment at 475 feet, it is expected that the well is sealed from 452 to 475
feet.

The interval from 450 to 420 feet was perforated with four shots per foot using
120 conical-shaped charges of 34-grams per shot. Fresh water was pumped at a
200 psi pumping pressure at a rate of four barrels per minute (bpm) into the
formation. 160 sacks (approximately 33.5 barrels) of cement were mixed and
pumped at 4 bpm at a pumping pressure of 200 psi. The cement was displaced with
30.5 barrels of water. Immediate shut-in pressure was 100 psi. The next working
day, the cement level was measured at 422 feet, resulting in about 31.1 barrels
(175 cf) of cement displacement into the well bore and adjacent formation.

The well was then perforated with four shots per foot from 420 feet to 395 feet
and with two shots per foot from 395 feet to 390 feet. The circulation test
indicated a porous formation, because of the 300 psi pumping pressure falling
to 0 psi when pumping stopped. Therefore, 300 sacks (65 barrels) of cement with
2% CaCI was mixed and pumped at 4 bpm at a 0 psi pumping pressure. The cement
was displaced with 28 barrels of fresh water. The cement level was measured at
396 feet the following day, providing a displacement of 62.9 barrels (335 cf)
of cement into the well bore and adjacent formation from 396 to 422 feet.

The casings were then perforated with two shots per foot from 390 feet to 360
feet with a total of 60 shots. The circulation test indicated a high porosity
because of 0 pumping pressure at 4 bpm. The cementers mixed and pumped 300 sacks
(65 barrels) of cement with 2% Can at a rate of 4 bpm and a pumping pressure
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of 200 psi. The cement was displaced with 25.5 barrels of water at a rate of
2 bpm at a 200 psi pumping pressure. Immediate shut-in pressure was 0 psi.

It was observed that the vault contained about five feet of fluid. (See Figure
2 for vault layout) A measurement of the vault floor the next morning indicated
cement displacement in the vault from 23.5 feet to 21.4 feet. The water level
in the vault was measured at 19.1 feet. The cement was measured inside the HDPE
liner at 140 feet from the surface. Calculations indicate a displacement of
20.42 barrels (236 cf) of cement into the well bore and adjacent formation.
Again, due to hydrostatic equilibrium, it is expected that the cement level
outside of the HOPE is at the same level as the cement inside of the HOPE liner
at 140 feet.

Measures were taken to confirm a complete cement plug across the well bore. The
water level measured inside the HOPE at 52 feet indicated a possible breech in
the HDPE or in the riser assembly. This amount of water in the pipe represents
about four barrels of the total of 25.5 barrels of water used for displacement.
To ascertain leakage, six barrels of water were pumped into the well. Water
entrance into the vault was observed at about 0.25 bpm. To try and define if
the water loss was occurring through the HOPE or through the riser pipe assembly
at the surface, the USGS performed a television camera survey of the well bore.
The seal assembly appeared intact. Observation of the HOPE liner could only be
made to about 50 feet because of murky water encountered at this depth.

A telephone conference call was held to discuss and evaluate the condition of
the well and to establish procedures for further abandonment. Participants in
the discussions were F&S, WINCO, MK-FIC, MK-Environmental Services, USGS, DOE-ID,
and the IDWR. It was determined that a perforation/water loss test would be
performed to evaluate an across-the-well bore seal.

The perforating gun was lowered in the well bore to perforate with two shots at
130 feet. The water level was measured at 27 feet. After firing, the fluid
level in the casing dropped from 27 feet to 49.5 feet and stabilized.
Stabilization of the water level indicated that water was not being lost through
the underlying cement plug and verified an effective seal across the well bore.

A cement level of 140 feet can be further supported by the calculated cement
displacement. The well had been completed in 1986 at the surface with non-
shrink grout plugs placed five feet in depth between the 12-inch and 16-inch
casing annulus and between the 16-inch and 18-inch casing annulus. The bottom
of these casings are above the 390- to 360-foot cementing intervals, occurring
at 320 and 180 feet, respectively. In addition, gravel pack was installed in
all casing annuli outside of the 12-inch casing. Displacement calculations of
20.42 barrels (236 cf) of cement over 256 feet of borehole volume (from 396 to
140 feet), omitting the 12- to 16-inch and the 16- to 18-inch annuli, provides
a calculated gravel pack porosity of about 25%. This value is consistent with
known porosities of naturally-occurring gravels ranging from 25% to 45% and for
sand and gravel mixes which range from 10% to 55%.

It is further conjectured that overlying sedimentary zones have sloughed against
the outside casing walls and were probably dry prior to abandonment. As such,
water being displaced during circulation would have "wetted" these sediments,
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causing them to swell and, therefore, restricting grout movement into these
formations.

In addition, the viscosity of a cement slurry being displaced through dry soil
and rock is greatly increased because of water removed from the slurry mix by
absorption by the soil and rock. This also causes the cement to hydrate sooner
creating an accelerated setting time which then begins sealing the pores of soil
and rock preventing further migration.

Two perforating runs were made to perforate from 130 feet to 110 feet. A
circulation pumping pressure of 150 psi at 4.5 bpm indicated a porous formation.
The cementer pumped 55 sacks (11 barrels) of cement with 2% CaC1 at 3 bpm at 200
psi. The cement was displaced through the HDPE casing with 8 barrels of water
at 4 bpm and a pumping pressure of 250 psi. The immediate shut-in pressure was
0 psi. The following day, the cement was measured at 108 feet. Cement was
measured in the vault at 21.1 feet. Therefore, about 5 barrels (28 cf) of cement
were displaced into the borehole and adjacent formation. This provided a seal
in the well from 108 feet to 140 feet.

Perforating guns were run into the hole and the well was perforated from 107 feet
to 27 feet. A circulation test was run after each 10-foot perforating interval.
The injection rate varied from 3 bpm to 5 bpm at an observed constant 250 psi
pumping pressure. This indicated a relatively homogeneous well bore and
formation.

The well was cemented with 300 sacks (63 barrels) of cement with 2% CaC1 followed
with approximately 250 sacks (28 barrels) of cement with no CaC1 additive to
provide additional grout strength near the surface. Cement was initially pumped
at about 5 bpm at a pumping pressure of 275 psi. Cement was observed entering
the vault floor after about 20 barrels of cement had been pumped. When
approximately 45 barrels of cement had been pumped, the riser pipe assembly
abruptly lifted a few inches vertically. The injection rate was reduced from
5 bpm to 2 bpm to reduce pumping pressure on the pipe assembly and to reduce the
amount of cement entering the vault. The cement was displaced with one barrel
of water to clear the lines from the cementing unit to the riser system. Shut-
in pressure was 0 psi.

The following work day, the cement inside the HDPE casing was measured at 40 feet
from the surface. The cement in the vault was measured at 18.5 feet. This
provides a displacement of about 60 barrels (337 cf) of cement into the borehole
and adjacent formation, providing a seal from 40 feet to 108 feet. However, it
is expected that some cement extended up to the top of the casings at 24.5 feet
and into the vault because of the amount of cement which entered from the bottom
of the vault.

Final cementing consisted of pouring 15 sacks (3 barrels) of cement with no CaC1
additive into the top of the riser pipe. The top of the cement was measured at
13.2 feet about one hour after final cementing, indicating cement displacement
through the 27 to 40 feet interval. The top of the cement stabilized at 17.2
feet below surface, or about 7.3 feet above the top of the well bore. This
provides for about 1.5 barrels (8.5 cf) of cement displacement into the borehole
and adjacent formation. At a gravel pack porosity of 25%, the required volume
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C.)
of cement to fill the well bore annulus from 40 feet to about 27.5 feet (the CD
depth of the grout plugs around the 16-inch and 18-inch steel casings) is about Cr;
1.3 barrels. A volume of about 0.3 barrels would be required to fill the 1),D
remaining five feet of borehole around the outside of the 18-inch casing. C)
Therefore, an effective seal was placed from the top of the well bore at 24.5 CO
feet to 40 feet.

Demobilization 

All crews were released after the well was sealed to 18.5 feet. Demobilization
from the site was completed October 18, 1989 by Fenix & Scisson.

On Wednesday, November 15, 1989, MK-FIC poured eight cubic yards of 3000 pound
design mix grout into the vault at the top of the well. This filled the vault
from 18.5 feet to 5.0 feet.

Then on Monday, November 20, 1989, MK-FIC poured approximately five cubic yards
of 3000 pound design mix grout into the vault. This filled the vault from 5.0
feet to the top of the ring at the surface.

CONCLUSIONS

Radiation monitoring of all downhole equipment and cable used in and out of the
well bore was conducted by WINCO Health Physics to monitor contamination. In
addition, air at the wellhead was monitored. No contamination was encountered
throughout the entire abandonment project.

A total of about 245 barrels (1,376 cf or 51 yd3) of cement was displaced through
the 10-3/4 inch HDPE liner and into the remaining casing(s), 24-inch borehole
annuli, and adjacent formation. The total volume of an "open" annulus between
the 24-inch borehole and the 10-3/4 inch HDPE is approximately 198 barrels (1,110
cf or 41 yd3).

Assuming a 25% porosity of the gravel pack and discounting any volume represented
by casings, the available volume of the annulus is about 50 barrels (280 cf).
Therefore, the volume of grout displaced into the annulus is about four times
the volume of available annulus space. This provides for about 195 barrels
(1,022 cf) of formational displacement.

The inside of 10-3/4 inch HOPE was sealed from the bottom to a completion level
of 17.2 feet below surface with about 72 barrels (404 cf) of grout. The bottom
five feet of the vault was filled and sealed with about 57.3 barrels (322 cf)
of cement.

Cementing densities of about 15.8 lb/gal were maintained throughout the
abandonment except near the top of the wells where 16.2 lb/gal densities were
used for greater strength. Compressive strengths of cement samples ranged from
about 1,500 psi in 18 hours to approximately 3,500 psi in three days.

On-site seismic recordings during blasting operations verified non-exceedance
of an allowable maximum allowable particle velocity of two (2) inches per. second.
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A final report by Vibra Tech, the seismic subcontractor to the project, is to DJ
be completed and will be placed in the project files of MK-FIC. CD

CD
Based upon circulation and cementing performance, observed cementing level
completions, and calculated grout displacement, it is concluded that the well
has been effectively sealed for final abandonment of the remaining vaulted area.
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TABLE 1

PERFORATION AND CEMENTING SUMMARY

DATE

----PERFORATION-

DEPTH
INTERVAL SHOTS
(FEET) (SPF)a

 CIRCULATION CEMENTING 

PUMP PUMP
TOTAL RATE PRESSURE TOTAL RATE PRESSURE TOTAL RATE

(BARRELS)" (BPM) (PSI) (BARRELS) (BPM) (PSI) (BARRELS)(BPM)

  DISPLACEMENT 

PUMP SHUT-IN
PRESSURE PRESSURE
(PSI) (PSI)

CEMENT
DEPTH

(FEET)c

-ANNULUS DISPLACEMENT-

ACTUAL
VOLUME

DISPLACEMENT4
(BARRELS)

10/5/89 475-450 4 63 5 0 65 5 0 33 5 0 0 452 63

10/6/89 450-420 4 60 4 200 33.5 4 200 30.5 2.5 200 100 422 31.1

10/9/89 420-390 4/2' 60 3.5 300 65 4 0 28 2 0 0 396 62.9

10/10/89 390-360 2 63 4 0 65 4 200 25.5 4 200 0 140 20.49

10/11/89 -- 6 1 150 140

10/12/89 130 2 WATER LEVEL DROPPED 22.5 FEET AND STABILIZED
10/12/89 130-110 2 14.5 4.5 150 11 3 200 8 4 250 0 108 5.00

10/13/89 107- 97 2 7 3 250
107- 87 2 7 3 250
107- 77 2 7 4 250
107- 67 2 7 4 250
107- 57 2 15 5 250
107- 47 2 5 5 250
107- 37 2 10 4 250
107- 27 2 10 4 250 91 2 250 1 2 250 0 40 60.09

10/16/89 -- 3 2 FREE FLOW 14.2 1.5

TOTAL 333.5 243.9

•

b

•

9

shots per foot, 90 degree phase pattern
1 barrel equals 42 gallons; 1 cubic yard equals 4.8 barrels
measured from top of vault and insideof 10-3/4 inch HOPE liner
displacement to formation and well bore outside the HDPE liner
2 shots per foot from 395 to 390 feet
perforated at 10-foot intervals
allowance for volume of grout pumped inside vault

FASSM\ RWR\ 3750. RPT
13

602900



FIGURE 1

PERFORATION AND CEMENTING SCLEDULE

-ro? f W MA.P4n0 de"

r-. 
0111 elMihrf

041.00.0

40 10111/4481 -

I oo -
00%' koli1/84— —

350'

450'

500'

550'

39%' ;cileiScr

472.1 151 - -

451 IT, li

SSIS -

-- -

 4 ..........,,.._. ,,,.....,f vq160 Bo 
'; Si, 1-s.itt.. -,i- Cirlifr I 7- 1.-.1.7..,-.1,•; ,,-; 

-^1'

...2if ' lo - !• 1 _ -...- -, gzr,..... AT ..?_1-)
Ai vii. veZaro Civ‘ii ..er .L I:.' - .* i

,/,t_a.c kr-f g-Nry CAL,cui.Ar.,0...,.; -: a thsw
x 1----- -=:?)

---..--,
...!

ax PI. A'sric.9•0
sku_ eLeCefi.liesoS

3,‘ &t4," pox CAA'R4"
V'Z ?Eacatih-riotal 7t.r,e_km,
Xer v2.0 :eft
LOSS .

MSZ.

.1:1 (pro ro C.C/44047. .4:166

bP1 4.,(Ad*4

41S1 •Z4VE4 AS
EAS6i-liell ID - 5- El

SA1 721.31". r n
r.rd\tivv,

N70 I 0'

•••
cJ

z

rt

lJ Pr

pee.

-C

•-•

A
P

a

1A

3

101'
,f,nd

11o4



FIGURE 2

INJECTION WELL VAULT AREA SCHEMATIC
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HEALTH PHYSICS SURVEYS OF EARTH MOVING AND RELATED EQUIPMENT

All earth-moving and related equipment including, but not limited to,
dump trucks, front-end loaders, backhoes, rollers, tampers, compactors,
crane buckets, etc. must be surveyed by Health Physics prior to start of
work and upon completion of work. Equipment shall not be removed from the
INEL, used, or taken to another facility (including the FPR Project) without
this survey taking place.

These surveys shall take approximately eight hours to perform and will
normally be performed on a backshift. The surveys shall be requested by
submitting a completed "Request for HP Survey of Earth Moving Equipment"
form to the MK-FIC Construction Engineer (CE). Forms are available from the
CE at CPP 698. Forms must be submitted to the CE before 2:00 PM of the
working day prior to the date on which the survey is requested. Completed
request forms shall be returned to the MK-FIC Construction Engineer upon
completion of the survey.

All equipment shall be visually inspected for oil, hydraulic or other
leaks and repairs made before equipment is brought on-site. Prier to the
survey, the Subcontractor shall clean his equipment by high pressure water,
steam or sandblasting as appropriate to insure that a thorough HP survey
can be performed. Precautions shall be taken to keep equipment fluids,
filters, etc. from absorbing possible contaminated particles when working
in areas in which such precautions are required.

Tne sequence to be followed for this process will be, for r_,(amole, as
follows:

I. The Subcontractor submits a "Request for HP Survey of Equipment"
form on Thursday to the CE prior to 2:00 PM for his work scheduled
to start Monday morning.

2. While the request is being set up within MK-Ferguson of Idaho
Company (MK-FIC) and the Operating Contractor, the Subcontractor
will inspect his equipment for leaks of fluids, etc., and make
repairs as needed. Equipment will be cleaned as needed prior to
coming on-site.

3. Friday morning the Construction Engineer will notify the
Subcontractor when the survey will take place Friday evening or
at another time over the weekend, and where the equipment must be
parked by 4:00 PM Friday to be surveyed.

4. On backshift Friday or over the weekend, the equipment will be
surveyed.

5. On Monday morning by 9:00 AM, the equipment will be authorized
access to the facility if clean or the Subcontractor. will be
directed to remove the equipment if not clean.
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i. Equipment surveys can to set ut For any cay i"": are
not restricted to only weekencs.

:n order to remove ecuitmentfrom C?P once a tro:=c:
Subcontractor shall Follow the process outlined oelow:

1. By 2:00 PM of the day prior to the desired survey. a ct7tietad
"Request far HP Survey'' Form snould be submitted to th, :signec
CE.

2. The Subcontractor snail make sure that the ecuioment is cleaned
of dirt. aravel. rock. etc. from the bec. tracks. wneels, ana suc.1
per the HP's instr.Jctions at the jco site. Fluids snail te
cleaned uo per :he directions of the industrial Hygienist.

3. When the survey is set-uo, the CE will notify the Subcontractor
of the time ana location where the equipment is to to taken for
the survey.

4. The next working morning (by 9:00 AM), the Subcontractor will pick
uo his surveyed eauioment if green-tagged ana remove it fr:m CP?.
All green-tagaed equipment must be removed from C?P within 74
hours of completion of the survey. If eauipment is found to te
contaminated during the survey, it will then be t`=:...-:U as
contaminated ecuipment and will be decontaminated t, the
subcontract documents.

The Subcontractor snail be tackcharged one actual cost oius the
Contractor's cost snould the ecuicment require a re-survey prior to, leaving
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1. Requestor

5j2 -' 3'

REQUEST FOR HP SURVEY OF
EARTH MOVING EQUIPMENT

2. Project Title

Subcontract No.

3. Equipment Requiring Survey (list each piece):

4.

5.

Date Survey is requested for:

Signature of Requestor

(date) (time)

(date time suomittea)

6. Signature of Construction Engineer

(date & time received)

7. Signature of HP Representative
Upon Notification

(date & time received)

8. Signature of HP Representative
Completing Survey

(date & time completed)

Distribution:
Signatures
Subcontract Administrator
0/C Project Manager
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EARTH MOVING EQUIPMENT SURVEY FLOWCHART

FOR ENTRY INTO CPP

SUBCONTRACTOR
INSPECTS EQUIPMENT
FOR LEAKS AND
PERFORMS NECESSARY
REPAIRS

SUBCONTRACTOR
CLEAN/SANDBLAST/
PAINT
EQUIPMENT OFFSITE

SUBCONTRACTOR
SUBMITS REQUEST
FOR SURVEY TO

CE

CE TRANSMIT TO
PROJECT MANAGER

(PM)

PM TRANSMITS
REQUEST TO OHP

V

°HP /P !A NOTIFIES
CE OF TIME ANO
PLACE OF SURVEY

CE NOTIFIES
SUBCONTRACTOR
OF TIME AND PLACE
OF SURVEY

SUBCONTRACTOR
DELIVERS EQUIPMENT
OUTSIDE TO CPP
FOR SURVEY

OHP PERFORMS SURVEY

CONTAMINATED
EQUIPMENT WILL
BE RETURNED TO
SUBCONTRACTOR
FOR DISPOSITION

CLEAN
NON-CONTAMINATED
WILL BE AUTHORIZED
TO ENTER CPP

SUBCONTRACTOR
PERFORMS WORK
WITHIN CPP
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EARTH MOVING EQUIPMENT SURVEY FLOWCHART 
,Y-9e) 3

FOR REMOVAL FROM CPP

SUBCONTRACTOR
PERFORM GENERAL
CLEANUP OF
EQUIPMENT AT
JOBSITE PER OHP
DIRECTION

SUBCONTRACTOR
SUBMITS REQUEST
FOR SURVEY TO

CE

`I/

CE SUBMITS REQUEST
TO PROJECT MANAGER

(PM)

PM TRANSMITS
REQUEST TO OHP

OHP ESTABLISHES TIME
AND LOCATION CF
SURVEY AND NOTIFY
PM AND CE

CE NOTIFIES
SUBCONTRACTOR
OF TIME AND LOCATION
OF SURVEY

\t/

SUBCONTRACTOR
DELIVERS EQUIPMENT TO
LOCATION AT TIME
DESIGNATED

OHP PERFORMS SURVEY

ISSUE GREEN TAG

IF CLEAN
SUBCONTRACTOR SHALL
REMOVE EQUIPMENT

FROM CPP

IF CONTAMINATED OHP
WILL ISSUE WRITTEN
DIRECTIONS FOR
DECONTAMINATION TO

PM AND CE
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Subcontractor Field Problem No. 4) Al- I Date /e) -

Addressee 1 Project Title/No.
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Subcontract No.
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Solution: Inspection Requirements Aie? cMtp-14 e ECR No.

Rec.0014 -w e„,.,„3 e,.." Sao it Iv .7-4a.A..) AS .051-C- C ie-,02-051d' C. ,E.
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Disposition:

0 Clarification- ii._ you consider that the intormation contained hewn does involve a change in price or protect completion. Immediately nobly the
Administrator Do not proceed antn work Until tne price or protect completion change nes been approved by Ine SubContract Adminretrator

,'Change Order No.  -.S   Pursuant to int Changes Anicle (GP.59E). the Subcontractor is hereby chromed 10 proceed as follow'

0 Other Pursuant to Article

Subcontract

NO.

DIET Sonabees plus CM Compute Ope Man

00E Prorect Mgr ? a

THE PROCEDURE REFERENCED ABOVE IS HEREBY INCORPORATED INTO SUBCONTRACT

S-289039.

Con(

Ia.% gineer/Date

mo,-.A11111111(111

it P ‘----r,

OC Feld Erup illibilligiA

Due Comet Allaffidabile

0,4 Eng,
A.

CI SSsubc•gln"lirminlstrator/Date Subcontractor Representative/Date
Sinn" au°' FEN I X&S
Otter
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RADIOLOGICAL WORK CONTROL FROCEDURE FOR INJECTION
WELL ABANUCNMENT 

Prepared By: J. L. Pickrell/G. Clarke 

Approvals
Signature Date

Project Mgr.: 91.464211orei&oles  (CT, - 4e ir/ 

Rad. Eno.: Be , .cam_  i o /8 (lel 
OHP: AG  io - VV -11-7

1.0. REPOSE

The scope of this project is to perform the following work to complete
injection well abandonment.

2.0 RESTRICTIONS

2.1 RADIOLOGICAL EVALUATION

(a) The Well pit/basement area is currently a clean area. The
well has a potential for internal contamination. The
aeneral body radiation field in the work area is less than
1 mr/hr beta-aamma.

3.0 FROCEDURE

3.1 FREREOUISITES

(a) A Construction Safe Work Permit (C3P) shall be required
for each shift.

(b) The HP technician shall survey the work area periodically
to determine radioloaical conditions during work activities
to ensure levels do not exceed those at start of the jab.

(c) HP technician shall monitor well head extension usina CAMs
or other air sampling equipment during detonation and
opening of the extension tube after a detonation. Air
sampling shall be performed during the cutting of the puns.

(d) All workers shall be radiation worker and respirator
trained and qualified to work in the area if radioactive
contamination is found.

(e) A pre-job briefing shall be held each shift for workers, by
supervision, with HP personnel to describe any changes
since the last shift. This shall include: radiological
conditions, work restrictions. ALARA considerations, anti-C
requirements, respiratory protection, hazards, special
controls and any other

7
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instructions necessary to perform the job safely. A
pre-job briefing checklist (Form WINCO 5903) shall be
completed and attached to the CSWP.

(f) All personnel at the job site shall wear as a minimum plant
blues. If contamination is found anti-c clothing shall be
prescibed depending on the levels. This equipment shall be
GFE.

(g) All necessary tools, equipment and materials
assembled in the work area prior to starting
HP shall survey all equipment, tools, waste,
from the job site assuring that segregation,
and disposal are correctly performed.

shall be
the job. The
etc., removed
containment,

(h) Full time HP coverage shall be required when detonating
charges and removing equipment from the well. All
equipment removed from the well shall be surveyed to
determine disposition. Survey for loose and fixed
contamination. Any time radiological conditions chance
which could affect job safety, the job will be terminated
until an evaluation is made by OHP Supervision, the project
and/or field engineer, construction engineer, radiological
engineer and construction foreman.

(i) A drain trough shall be staged at ground level, at the
extension tube, such that it can drain back into the
extension tube.

(j) All radioactive waste shall be disposed of each shift.

All workers shall survey for beta/gamma and alpha
contamination immediately upon leaving the work area.

Nose swabs and sputum samples shall be taken as deemed
necessary by OF-F'. If any facial contamination is found,
bioassay samples may be required by WINCO Radiation
Technology.

(m) All construction workers leaving Zone III areas shall wash
before changing into personal clothing and leaving the
plant.

(n) The work area should be staged with plywood and to-tuff on
the groud to give a stable working platform.
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3.2 Work Performance:

1. An approved Blasting (Perforation) and grouting procedure shall
be used in conjunction with this procedure.

2. Guns removed from the well after detonation:

a. Drain and remove the end caps on the guns and send to Decon
if required.

b. Place gun in a waste box, cut in half while reaching inside
the box using a porta—ban and HEPA exhauster or vacuum above
the cutting area. Use Zone I conditions to perform this step.

Note: If a gun has not completely detonated do not cut in half
or place in the waste box. Await further evaluation by
projects and the detonation expert.
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Disposition:
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Change Order No. 7' pu,suani to Ina Changes Arttcut IGP 59 El. the Subcontractor is hereby erected to mooed as follow

C Other Pursuant to Art.che

THE SUBCONTRACT WORK SCOPE SHALL BE PERFORMED IN ACCORDANCE WITH THE ABOVE AS
PROVIDED BY THE OPERATING CONTRACTOR.

Di57 5 ,P.o.Pas ''''''31 9*.VER44AN
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AilriliniStratOr 0 nal proceed with wore unit iris once or protect completion change has been at:mimeo by the Subcontract Acirrynistraiot

YChange Order No. Pursuant lo the Changes arhchp (GP-59 E). Me Subcontractor is hereby airectea to proceed as hallow.

0 Other Pursuant to article

THE SUBCONTRACT WORK SCOPE SHALL BE PERFORMED IN ACCORDANCE WITH THE ABOV, WHICH
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FENIX & SCISSON
A Division of PB-KBB Inc.

MK-FERGUSON OF IDAHO CO. SUB CONTRACT NO. S-289039
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MK-Ferguson of Idaho Co.
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Company  . P./?z  Rig  

CEMENTING LOG

Lease rnAp- -pi 774,./ Well No.

County State -27_ 
Location Field, I 

CEMENT DATA.

Spacer Type. 

Amt  Sks Yield

STAGE NO

r / ..•••

ft3/sk. Density PPG

LEAD: Pump Time A -.2hrs. Type

 Excess 

CASING DATA PTA 0 Squeeze,.1 Amt.   t.;  Sks Yield   ft3/sk Density  1,47Squeeze)) ,  PPG

Surface 0 Intermediate 0 Production ❑ Liner 0 TAIL: PuMp Time hrs. Type 

Size  //-5  Type Weight  r;:".  Collar    Excess 

C?? /II,  Amt. Sks Yield  ft3/sk Density PPG

.61/-s/ rC. //0!" 9; ./ AV/  WATER. Lead..5..  gals/sk Taii gals/sk Total "7 Bbls.

2,,5/ 4G 

Casing Depths: Top  cf.1/". 74/9ina  Bottom  "Y 1 2 -6.1.4.14/1  Pump Trucks Used  / /- /g7,0/..) 

Bulk Equip  i'le; 1;•"3./ ". Ce 5:75 2

Drill Pipe Size Weight Collars 

Open Hole Size T D  ft P B to ft. Float Equip: Manufacturer 

CAPACITY FACTORS EVE 161 -'.4.' Shoe Type Depth 

Casing Bbls/Lin ft  , /7, -eij 2  -tam 41,,, etel  • r!!-%' 
'T

Float Type   Depth 

Open Holes. Bbls/Lin ft   Lin ft /Bbl   Centralizers. Quantity Plugs Top Btm  

Drill Pipe. Bbls/Lin ft  Lin ft Bbl   Stage Collars  

Annulus 8b15/Lin ft   Lin ft Bbl   Special Equip  

Bbls/Lin It   Lin ft .Bbl   Disp Fluid Type  /4" ri  Amt Bbls Weight  c...-_?iii  PPG

Perforations From   II to   ft Anil   Mud Type  Weight PPG

1
COMPANY REPRESENTATIVE  D  P r! CEMENTER  ) 19 / h

TIME PRESSURES PSI FLUID PUMPED DATA
REMARKS

AM.'PM
Dittlitt PIPE
CASING ANNULUS

TOTAL
FLUID

Pumped Per
Time Pet/t).1

IRATE
Bids NU.]

j:E" /.-"-/ -12 ' / !r._ .; ''''. 'r/ ii

.4' ct 4,-; - C ---7,;(....--, -- .

2 1)12' (9 ,;.k' -c- + ;i2.2) 3 -.%f  Urn .r) ,.41..3 4, i .-1 '• 
u0a ?. e._:).- z L2 1 rn x 6,2i" _2 r:','•- 1 ,-;%=r '!

}../1,9 n Ls .c.: .'3,--. :-.,. _ . -3 - - .'/, - :).? e 1:1, 14-:t
. _

- ./. • i 7i" " , '' i /



BJ-TITAN SERVICES
P 0 BOX 4442 HOUSTON. TX 77210

CEMENTING LOG STAGE NO.

CEMENT DATA

Date ,A4 9  District  Rif V r-4-7r,  Ticket No ....;7+) 1  Spacer Type' 

Company  Se  Rig  AmtDenstty PPG Sks Yield  

Lease  m 6,7
County  

Well No.

State  

Location Field   LEAD Pump Time  /. ' hrs Type
f:".;/,',1-

 Excess 

CASING DATA PTA 0 Squeeze' Amt  Sks Yield  1 1 ".•  ft' sk Density
Surface 0 intermediate 0 Production 0 Liner 0 TAIL Pump Time  hrs Type  

Size  R-5.7-  Type Weight  2 2-1  Collar    Excess 

0,i1/1 -6 A;c: ki)Aj e-C,) /-/- LI 9? 
Casing Depths. Top  e.Ciii-4AC,  Bottom 

PPG

Amt  Sks Yield  ft'/5k Density PPG

WATER Lead  gals/sk Tail   gals sk Total  /  Bbls.

Pump Trucks Used  / / 1 7) 

Bulk Equip.  i

Drill Pipe Size Weight  Collars 

Open Hole Size T D  ft P B to it Float Equip Manufacturer 

CAPACITY FACTORS 
455:-/.."- 

/( V.-/ Shoe Type Depth 

Casing Bbls/Lin ft  rt..4:12  kin 41 -,1341  ",  -'7';  Float Type  Depth 

Open Holes. Bbls/Lin ft   Lin ft 'Bbl   Centralizers Quantity Plugs Top   Blm  

Drill Pipe Bbls/Lin ft   Lin ft Bbl  

Annulus Bbls/Lin It  Lin ft Bbl   SSplegcelaCi 

Collars

Lin ft Bbl   Disp Fluid 
Type-. •

/LI. i) Bbls/Lin ft   Amt- ' "' Obis Weight  

.'
• -.  PPG

../‘
Perforations Frain  1-4,2. ti'.)  ft to  /j 771  It Amt   Mud TypePPG Weight  

COMPANY REPRESENTATIVE  nt,24-) •Fi CEMENTER

TIME PRESSURES PSI FLUID PUMPED DATA
REMARKS

AM/PM
omit. P cifk
CASING ANNULUS

TOTAL
FLUID

Puroutro Per
Time Periom

RATE
She. Min

,,,,.--- 1,r ,-1 ,, '- !

'4—i4' 214 -,..-.. - ,i . :.; zi m, triy- ,!,-) ":•• -:: r.„--/
.... ...r ,

/e.i.'g )7 :':/5.4 /241) '-"?.,_ 4/. , 1"?"', <- -',„- ,/ .---., '._., - . i.' ..” . . -. / •
/



BJ-TITAN SERVICES
P.0 BOX 4442 HOUSTON. TX 77210

CEMENTING LOG STAGE NO.

Date  gc D.str.R, . ,
Company  ,f`e./.../..e _7" 3 
Lease 41,72,1-/- -

County  GI -71 

Location 

Ticket  
47.7

Rig  

Well No

State  r
Field

CEMENT DATA

Spacer Type: 

Amt. Sks Yield fl'isk Density PPG

•
LEAD. Pump Time  ' hrs. Type  11 

 Excess 

CASING DATA PTA CI Squeeze. Amt.  ,F1 (..)  Sks Yield  /// /  ft3/sk Density  
/ A

 • 
 /

PPG

Surface P Intermediate CI Production 0 Liner 0 TAIL: Pump Time ,/ hrs. Type 
Cr 

Size  6 (-5-  Type Weight  ,2 z/Collar   Excess  

'- .2 2 Amt. Sks4ield  113isk Density PPG

I :-;- :/.-  2--.). .'''_/ .r-r_r, //i.),A-'.-C' 7, 4:- '.2 1,-,..)
WATER: Lead  .--.4 i '77:  galsisk Tail  gals/sk Total  

...._. ii.)

_LLZEiii 7.. hi_CA-1;,‘r_' j 2 2 --4!")(/  
Bbls.

Casing Depths- Top  rif../.r )1/Pe-I'  Bottom  4••2,6

Drill Pipe Size  Weight Collars

Open Hole Size T 0  It P B to

CAPACITY FACTORS 
f "V -̀-

Casing Bbls/Lin ft  (74-1 :-..3,7C.'  4011114,R061

Open Holes Bbls/Lin It   Lin It 'Bbl

Drill Pipe 8131s/Lin It  

Annulus Bbls, Lin ft  

13131s/ Lin ft  

Perforations From  2 9,..) ft

Lin ft Bbl

Lin ft BPI

Lin It Bbl

t L./,,,;r/7 

Pump Trucks Used

Bulk Equip  4") / 

-

ft Float Equip Manufacturer 

Shoe Type  Depth 

Float Type  Depth  

Centralizers Quantity  Plugs Top Btm  

Stage Collars 

Special Equip. 

Disp. Fluid Type  /1'  Amt  Bbls Weight  s rt  PPG

ft Anil   Mud Type  Weight PPG

COMPANY REPRESENTATIVE  /--):7/)  e`, CEMENTER  /1'7'7 

TIME PRESSURES PSI FLUID PUMPED DATA
REMARKS

AM/PM
&alike PIK
CASING ANNULUS

TOTAL
FLUID

Pumpeo Per
Tine PC.4,051

RATE
Bbic Mill

/) n i (---/' !:-/: 7--- 'I, if: - - / - T7.•
I7 //./- — — ',//,:-,?-< c.-.) ----/ .

•;:1/,),!)
, i ./...:. .,,-)L,, ,-, • ,--_, i, ,,.? /,,, ./.../ , -

,,,..,,:.:•<, .• ,,,,..., :-. .2 -..., 7-rt.v i ,. /2;

,-?L' L,,,.. - p(.7, / -%,'T• I•,!;/. i / . y- 
--,._. /).. --- • ...., ,• „, , ,-,

J
•



BJ-TITAN SERVICES
P 0 BOX 4442 HOUSTON. TX 77210

CEMENTING LOG STAGE NO

Date /f/ 1/2) 9  District/e./  Ticket No-32,C.,.?9 2 
Company  AN,".; / Ur)  Rig  

Lease /27/0,1-/- if /CY  
County  R/1 T1-74 e  St ate  .7e'rvi./1.4✓

Well No

Location Field

CASING DATA PTA C Squeeze-4-

Surface D , intermediate 0 Production 0 v., Liner 0

Size Type C(?0 ' ,r/-//'Weight  . ,  Collar  

r-r Pry. (, 927 
te JAI/ -'//c c esr,-)22'^ 

Casing Depths Top  COP' /1/9r-',41  Bottom  4/...7 

Drill Pipe. Size  Weight Collars 

Open Hole Size T 0  It P B to ft

CAPACITY FACTORS

Casing Bbls/Lin It  , 9 - --X-  4...„0.0.B.,4  , Ge.,_?') 
Open Holes Bbls/Lin ft  /C:7 511(  WEV/W.0111$  , 4 9 • re ./i 
Drill Pipe. BblsiLin ft  Lin It Bbl  

Annulus Bbls/Lin ft  Lin It Bbl  

Linnft Bbl  Bbls/Lm It  

From   41 c",  it to  ? 9/1 Perforations It Amt  

COMPANY REPRESENTATIVE .4.1;;'..". r-'7 C-‘1/1

CEMENT DATA

Spacer Type:  

Amt. Sks Yield tt3/sk Density PPG

LEAD Pump Time  / •(//-= hrs Type  ifr;

 Excess 

Amt :F,71/2  Sks Yield fP/sli Density PPG

TAIL. Pump Time hrs Type 

 Excess  

Amt  Sks Yield  Itlisk Density  PPG

WATER Lead  //r"C:‘  gals/sk Tail gals/sk Total  Bbls.

Pump Trucks Used  /(7' /- 

Bulk Equip  -2/2— ''S->';',C? 

Float Equip Manufacturer 

Shoe Type 

Float Type

Depth 

  Depth 

Centralizers Quantity  Plugs Top Btm  

Stage Collars  

Special Equip  

Disp Fluid Type

Mud Type  Weight PPG

Ye' Amt.__e_Bbis Weight  C. e.  PPG

CEMENTER

TIME
_

PRESSURES PSI FLUID PUMPED DATA
REMARKS

AM.-'210
1101111140rietiek
CASING ANNULUS

TOTAL
FLUID

Pumper Per I RATE
Tim,. POI' '0,1 Bbl -c Mier

/7.-.-n./..".- (-77 ."...,- 71 /./ '-;•-• --- ' ""

'',Lf‘l r* // / -. ' ,s' ' •- /.;-•:',_"7

.

''" --/ .
I /

9.,- W ,24 / --.),, --' /...,-t r)..i .'  / )

,-9ZA „,— :,,,„, ::!-.: : (/i 2 7- •,.:s,   ' /  Airn i___.< • :L_,_; -:. s , /I". A."7/ / / /-f-
M 0 i _ - . -7 i_-• ; „

.,
.-. ,. /./,. , , ,

./: ii 4-..,..:- ..r-A 1 .._ —., / . Tr- ji :

Vrzr.,"—/fT.
.....,

:.'"' l'" 1 / 'IL / )" LI.!../

.. f—.



BJ-TITAN SERVICES
P 0 EiOx 4442 HOUSTON. TX 77210

CEMENTING LOG STAGE NO.

Date //I's //` 
r. 

DistrictAl iz"'/". 

Company  1.— (7-

Lease /17:,//1// - /C.! - 
County  PLY "r7 1 

Location 

Ticket No :57.}-c",--; -;
Rig

Well No

State  

Field

CASING DATA PTA 0 Squeeze 0

Surface 0 , Intermediate 0 Production 0
.--.. 1-

Size 1:7 5,./C "") 
7Type Weight  .... 

rf3 2

CEMENT DATA

Spacer Type: 

Amt.  Sks Yield  fiVsk Density  PPG

LEAD. Pump Time hrs. Type 

 Excess 

Amt. 

Liner 0 TAIL: Pump Time

Collar  

/!7().1/4/ • // ')/° 

/3/ 2 / S/'• 
Casing Depths. Top  .1..? yr"- //7 r"  Bottom  r'"7/1:4;

Drill Pipe Size Weight Collars

Open Hole Size T D  tt P B to 

CAPACITY FACTORS

Casing Bbis/Lin ft  

Open Holes Bbls/Lin ft  //I ?re/

Drill Pipe Bbls/Lin ft

Annulus (ibis/Lin ft

Bbls/Lin ft

Perforations From  It to

44002348bl

1.,n It Bbl

Lin It Bbl

Lin It Bbl

It

Sks Yield  ft3/sk Density  PPG

hrs Type 

Excess

Amt. Sks Yield  ft3/sk Density  PPG

WATER: Lead gals/sk Tail gals/sk Total Bbls.

/
Pump Trucks Used  

/ 

Bulk Equip.  

Float Equip: Manufacturer 

Shoe Type  Depth 

Float Type   Depth 

Centralizers Quantity Plugs Top  Rim.  

Silage Collars  

Special Equip  

Oisp Fluid Type Amt  Bbls Weight PPG

It Ami   Mud Type  Weight PPG

COMPANY REPRESENTATIVE  /017/7: CEMENTER  / /• / • 

TIME PRESSURES PSI FLUID PUMPED DATA
REMARKS

AM!PM
:06nit RIPE

CASING ANNULUS
TOTAL
FLUID

PUillp,t1 Per
T  Priraiii ,

RATE
BI. kii,ii

-,.

/ .
T

,,-

., 1..

_
i •



BJ-TITAN SERVICES
P 0 BOX 4442 HOUSTON. TX 77210

Date/e"/ C 9  District ..(." /.."/-7t-:—."  Ticket

Company  Rig

CEMENTING LOG

Lease /3".;;X:di, /27-  Well No. 

County  A/_,  State  — 

Location  Field  LEAD Pump Time  -.41 hrs Type  -7 

CEMENT DATA

Spacer Type: 

Amt. 

STAGE NO

Sks Yield fl'isk Density  0 PPG

CASING DATA PTA 0 Squeeze...0

Surifece 0 Intermediate 0 Production

Size  Type Weight Collar

of? 2

Amt Sks Yield  / i"4/./

Liner 0 TAIL: Pump Time

" 
/1//:// "7///"" j /—/ 

Casing Depths Top Bottom  Pump Trucks Used  rcri:// 

Excess

113/sk Density

hrs, Type 

Excess

PPG

Amt. Sks Yield  ft,/sk Density PPG

WATER. Lead  4//‘  gals/sk Tail gals/ sk Total Bbls

Bulk Equip  4//e5 Y 9 12 

Drill Pipe Size Weight Collars 

Open Hole Size T D  ft P B to It Float Equip Manufacturer 

CAPACITY FACTORS
...1" / 

Shoe Type  Depth 
,

Casing Bbls/ Lin it  , ;7 1,,...4....0,  , ,-....( -:--' 77  Ftoat Type  Depth 

rOgarl.44418$ Bbls/Lin ft  /. -4,/7 Amoduesto  . //.:"G  Centralizers Quantity Plugs Top Btm  

Drill Pipe Bbls/Lin It  Un It Bbl   Stage Collars 

Annulus Bbls/Lin ft  Lin ft Bbl   Special EqUfl,  

Bbls/Lin ft  Lin It Bbl   Disp Fluid Type  i /..- (r:,  Amt  BbIS Weight  ' ."7  PPG

Perforations From  /..‘.:`  ft to  //2.1/  It Anil   Mud Type  Weight PPG

COMPANY REPRESENTATIVE  /),c2'..e7 r:,••••
•

CEMENTER 

TIME PRESSURES PSI FLUID PUMPED DATA
REMARKS

AMP
ADEIPIONNUE
CASING ANNULUS TF?.UTAlf li Prupi'ltr•Tr,trl i P:1 I StinicA Utiii

/et-27/(7/ "":/: •-' .-"--' - !--' /Y7 L-.' ,-.' --` .` /. ,—:
- - ,%< - if' / / r: -' - - 7,:::..?"." '' - - •  -

/41. -,'" Jr4 /‘;/,'" /I/%' ./-i."7", -( fi7 / //Tr./ /7, J'1/.— A --;,--'.. / - -- f-. - -' -. .
7

7 , 17 / )7;/..,/, .- -
./.27

,/,..2G ioe , „., zr -.., iz,„..„, /./ / .4./ _^,.",- -_,, - ,--- e-,-
0 F, 2 ./Z,‘'

.,
7•• -7--.--'- C z/- /

_,
,--0,-.L.../.. , • .1.,...../ ,..- rj..,, '

'Cf-, ' 1/.1-'/ /•)



BJ-TITAINI SERVICES
P 0 BOX 4442 HOUSTON. TX 77210

CEMENTING LOG STAGE NO

.411
CEMENT DATA:

Date/0 -1::::'- ',  District/2 1-',- -x‘r  _C.C% e-.  Ticket No  7 c',-.1.,::  Spacer Type: 

Company  r 

.. 
'',71.-e 71" CC. i r'-e---:"J  Rig   Amt,Sks Yield   h,/sk Density PPG

Lease /rig /1/ - ff-- Pi - -1.-.'e...:,e/  Well No. 

State 1-7-1-) '''JrC.County  R,..... 7`74/. 
Location Field   LEAD Pump Time  /,1/ -'  hrs Type  (:r  --?' -;":"'(.7 7) -12 

 Excess  
_ ir-

CASING DATA PTA 0 Squeeze-0 Arnt•."‘7-e-:,.  Sks Yield  J,./`1/J,./`1/  h,/sk Density  / -"), - rh-  PPG

Surface 0 Intermediate ❑0 Production ❑0 Liner 0 TAIL: Pump Time hrs. Type 

Size g '-'7 ..'7F--  Type Weight  21/  Collar    Excess  

2  Amt. Sks Yield  113/sk Density PPG

/40 1 ' /Dr/ -1-C.-7 /11.06° rg- (., % i  WATER LeadiZ ?(/  gals/sk Tail gais/sk Total /. , e/. r   Bbls.

Lt./ A /./ 4 A , / ..6"/"Vr• 1" 7.) ir:- 2 

Casing Depths Top  Q  Bottom  //77  Pump Trucks Used  1 CI / -/F/./../ 

Bulk Equip  4i( '..) - 77 '-' 

Drill Pipe. Size Weight Collars 

Open Hole Size T O  ft P B Co ft Float Equip Manufacturer 

CAPACITY FACTORS Shoe Type Depth 
e) rif

Casing Bbls/Lin h  'I. -"T.'  Lio--Ft--Eibi  ,(i/..- ;,  Float Type Depth 

Open-klotes Bbls/Lin 11  it:', 'F/<",  1.441-__41.....Bh1  . e: :7/-27:  Centralizers Quantity  Plugs Top Btm  

Drill Pipe Bbls/Lin ft  Lin 1t Bbl   Slage Collars 

Annutus Bbls/Lin ft   Lin ft Bbl   Special Equip  

Bbls/Lin ft  Lin ft Bbl   Disp fluid Type  /-1,t(9  Amt  I  Bbls Weight  ?. 47"."14  PPG
.....

Perforations From  10,  ft to  .< /  ft Arne   Mud Type  Weight PPG

COMPANY REPRESENTATIVE /7 1-fici 
/ 

CEMENTER  r, /1 / /-) 

TIME PRESSURES PSI FLUID PUMPED DATA
REMARKS

AM PM
.Dal&C-RIPE
CASING ANNULUS

TOTAL
FLUID

PuPlipecl Prr
Tont. Per .0,1

RATE
Bto, Min

4 /:-.:./"*: (-'. ei f _L-' "'"" '• l'-'-"" ---, •
....,_ _
• J.

,- 7,.. /,1, ,--- ---' `;'-_,-7-....---: r- -- / '

itryc•;.'I / ',1_1Pi 4, .2
/..• / - .. ..,..•-•  ......_ _

.,../
,,,,,,,;,

, ,, ....
. ..,:c-

1 / I .. "-- ' I
/ •

--/ it7-, ' •, f i Z."
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VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

Client  

B
L
A

T
S

T

Job Location  IRE L Ut.1 %C...14,.., 
Date  10 -S.-4i 1 Blast No.  I  Time  OCt !-ScA 

Exact Blast Location  =+'i L...,-Al 1 -Cron, t,....A,,,..,,..,V 
No. of Holes  I  Diameterin. Avg. Depth  2413- _ ft. Subgrade  

—
ft.

Spacing  ft. Burden ft. Avg. Stemming  ft.

D
E
T
A

L
E
D

B
I-
A

T

F

S

M
R

T

N

Make & Type of Explosives: Delay Make  

- tvleeiL  c- 4-j   lbs. Delay Type & Nos  

lbs. Min. delay period   ms.

 lbs. Max. lbs./delay period  3.0  lbs.

  lbs. Blaster 

lbs. Weather  io• r CAt„ 

Total Explosives   lbs. Wind Direction & Speed  

Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks
per hole; amount of stemming between powder columns; nominal delay time between decks, holes
and rows. (Use reverse side if necessary.)

LoA

S

S
M

R
G

H
P

T

Seismograph No.  219 0  Range/Gain Setting  /  ips

Date of last: Shake Table Calibration  Li - 3 (-19 _Microphone Calibration  ir'73/-5/ 

Air channel low frequency limit  7  Hertz
Exact Seismograph Location  I t 5o04, 4 L-c-II titAtt qpi.,e'A- W4.466

Everien Only 
Trigger Level

1ps

Seismograph Distance & Direction from Blast  4S1 

Meters
Peak Overpressure I I3  dB Scaled Distance

Peak Particle Velocity 0 .1C  ips Operator  Cotio K. luttAivi-so..4 
Remarks: --IA

Vibration Analysis by:  Date. 

Vibra-Tech Engineers.
VTE 103

Internabanal rnnIA4



VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

Client  ccre,50,_,

B
L
A

T

D

S

A

E
T

D

E
D

I

B

T

0
R

0
N

Job Location_ TfiLL

Date  (0-5--19 Blast No.  

Exact Blast Location1-24 - Li(*c 

Time 0(7: 

No. of Hales  Dia eter in Avg. Depth ft Subgrade — 

Spacing ,1 Burden  ft. Avg. Stemming 

Make & Type of Explosives:

'147‘
Delay Make  

lbs. Delay Type & Nos 

lbs. Min. delay period   ms.

lbs. M. lbs./delay period  3.0   lbs.
 lbs. Blaster 

lbs. Weather  2/0° F 
Total Explosives   lbs. Wind Direction & Speed  CAL 

Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks
per hole; amount of stemming between powder columns; nominal delay time between decks, holes
and rows. (Use reverse side if necessary.)

-0.45" 7,2cto
(Aie,(1

,
q

I- -50

Sim

R
A
P
H

D

T

Exact Seismograph Location

Seismograph No.  213K-  Range/Gain SettingIPS T 
E 
rigger Level
yerlert Only 

Date of last: Shake Table Calibration  21-  Microphone Calibration  6-21-21 ips

Air channel low frequency limit  2  Hertz
CA4 C3441 top.. 

InStLe -"(111.) 

Seismograph Distance & Direction from Blast  --;01 Ompoo,-s)

Peak Overpressure  <41 10 c  dB Scaled Distance
Meters

Peak Particle Velocity 0 -03  ips Operator  CoU,4 SP(4.400

Remarks:

Vibration Analysis by: Date: 

Vibra-Tech Engineers, Inc.
Wit 103

Intlemilmon* ehed.n0



VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

Client  c../4 4DC.iS.500,1 

B

A

T
S

A

Job Location  Tiqk EL
Date  0- 5 -ciA 
Exact Blast Location  1_6-1 LAI(

Blast No. Time  (4:13c11

iNo. of Holes_ I  Diameter in Avg. Depth  4 -4--S  ft Subgrade ft.
—

Spacing ft Burden   ft. Avg. Stemming  ft.

Make & Type of Explosives: Delay Make 

40 -59' /erten 514,aer,L cligi eje...3  lbs. Delay Type & Nos. 

lbs. Min. delay period  ms.

lbs. Max. lbs./delay period  3•°  lbs.

lbs. Blaster 

  lbs. Weather  go " F 

Total Explosives   lbs. Wind Direction & Speed  C-44 ,.... 

D
E
T
A

E
D

B
L

L

T
S

F

M
R

1
0
N

Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks
per hole; amount of stemming between powder columns; nominal delay time between decks, holes
and rows. (Use reverse side if necessary.)

S
M
0
G
R
A
P
H

D

A

Everlert Only
Trigger Level

ips

KA  dB Scaled Distance )Peak Overpressure

Seismograph No z1-s'1 Range/Gain Setting  f  ips

Date of last: Shake Table Calibration Microphone Calibration

Air channel low frequency limit  z  Hertz

Exact Seismograph Location  Imiz4,1 0) 1 fvo., 

'Seismograph Distance & Direction from Blast  GO 

Meters
Peak Particle Velocity o  ips Operator  C ofiL, ge-Szt 

Remarks:  

Vibration Analysis by:  

Vibra-Tech Engineers, filet

Date: 
VTE 103

••••••••••••••



Client

VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

i)C # lSSON

B

A

D

T

T

Job Location EN EL_

Date  10 -C-19
Exact Blast Location  L ULU

Blast No. z_ Time  It.):Z3

No. of Holes. I _ Diameter in Avg. Depth  4GS  ft Subgrade _ ft.

Spacing ft Burden  ft. Avg. Stemming ft.
_

Make & Type of Explosives: Delay Make  

LIO -54 gem" Slimpe.A ca,,,,__ lbs. Delay Type & Nos  
_

 lbs. Min. delay period  ms.

 lbs. Max. lbs./delay period  --2 .C.9  lbs.

  lbs. Blaster 

 lbs. Weather  Lio- F 
Total Explosives   lbs. Wind Direction & Speed  EA'S

D
E
T
A

D

B
L

E

T

F

S

M
R

0
N

to -e
Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks

per hole; amount of stemming between powder columns; nominal delay time between decks, holes

and rows. (Use reverse side if necessary.)

$ Seismograph No  Z3415-  Range/Gain Setting  I  ips
E Date of last: Shake Table Calibration  (7-27-SM  Microphone Calibration  A -z1.-IN 1
S Air channel low frequency limit_ 7  Hertz
M

Exact Seismograph Location  r-/%‘" C, ..f Zai-, t -1-04.4O  f. TS tki C.44 
G
R  

H 
P Seismograph Distance & Direction from Blast  -2-X)

Evenert Only

Trigger Level

ins,

Peak Overpressure  12--{  dB Scaled Distance 
D Meters

Peak Particle Velocity (;) .01  ips Operator  Cott". Mige.sot.., 
T
A J Remarks:  ---

Vibration Analysis by: Date' 

Vibra-Tech Enaineers. Inr
VTE 103

borantoflei



VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

Client  ri.a.si ILK 4 5(.4550 •-; 

Job Location  7- NtL_

B

A
S
T

D

T

Date  (O-S-̀  q Blast No. Time  /0:23

Exact Blast Location 

No. of Holes  Diameter in Avg. Depth  4716-  ft. Subgrade

Spacing  ft. Burden  ft. Avg. Stemming  ft

Make & Type of Explosives: Delay Make  

lbs. Delay Type & Nos  

lbs. Min. delay period  ms.

lbs. Max. lbs./delay period  3 •O  lbs.

lbs. Blaster 

lbs. Weather  40- c 
Total EXplosives   lbs. Wind Direction & Speed  E/14- (0,(1, 

D
E
T
A

E
D

L

B
L

T

F

S

M
R

0
N

Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks

per hole; amount of stemming between powder columns; nominal delay time between decks, holes
and rows. (Use reverse side if necessary.)

Seismograph No  ZZ q0 

Date of last: Shake Table Calibration  S -31 

Air channel low frequency limit  2.  Hertz

0 Exact Seismograph Location  0C LLCAct 14AP.,J- -Pd 

Flange/Gain Setting ips

Microphone Calibration  13 -31 4S5 

Everlert Only
Trigger Level

ips

A
Seismograph Distance & Direction from Blast  50,,4L

D Meters 
 Peak Overpressure  fiT  dB Scaled Distance 

Peak Particle Velocity  U.t6  ips Operator  Coll:. Ma Ase.so 
T
A Remarks:  

Vibration Analysis by:   Date.  

Vlbra-Tech Engineers. Inc.
VTE 103

Ifileteta10114111



VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

Client  Cf-.M)e 

B
L
A

T

D

S

T

Job Location  S N EL
Date  In --5-S1 Blast No. Z  Time  ICY. Z3

Exact Blast Location 

No. of Holes  Diameter in Avg. Depth  14(6-  ft Subgrade ft.

Spacing ft Burden ft. Avg. Stemming  ft.

Make & Type of Explosives: Delay Make  

E
T
A

L
E
D

B
L

T

F
0
R
M

S

T

N

3,3•Ar, 5Leca JAA-y5.____ lbs. Delay Type & Nos  

lbs. Min. delay period   ms.

3.0   lbs.lbs. Max. lbs./delay period

lbs. Blaster 

lbs. Weather  4/-0'1 F

Total Explosives   lbs. Wind Direction & Speed EAS 
Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks
per hole; amount of stemming between powder columns; nominal delay time between decks, hales
and rows. (Use reverse side if necessary.)

S

M
0

R

H

D
A
T

P

dr 

Seismograph No  21gi  Range/Gain Setting  I  ips

Date of last: Shake Table Calibration Microphone Calibration  

Air channel low frequency limit  Z  Hertz

Exact Seismograph Location  66 . Cu... -IA 

6cz

Everlen Only
Trigger Level

if=

Seismograph Distance & Direction from Blast  

Peak Overpressure dB Scaled Distance 
Meters n.

Peak Particle Velocity 0 .0  ips Operator  
Col

Remarks:  

Vibration Analysis by: Data: 

% 1 -W..m. In • - -

VTE143



VIRRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

Client  %1;,; 4 Sar›Soni 
Job Location  EL

B
L
A

D

S

T

Date  10 -5?") Blast No.  3 Time  ti :O 

Exact Blast Location 

No. of Holes  I  Diameter  _____
in Avg. Depth  4 W)  ft. Subgrade  —  ft.

Spacing  —  ft Burden  
_

ft. Avg. Stemming  ft.

Make & Type of Explosives: Delay Make  

ZO - --W g,a" 1,t r.1 CL4,1c..5  lbs. Delay Type & Nos 

— lbs. Min. delay period ms.

 lbs. Max. lbs./delay period  t•C  lbs.

lbs. Blaster 

 lbs. Weather  4#5.'2 (----

Total Explosives   lbs. Wind Direction & Speed  gAsC- In L 

D
E
T
A

E
D

L

B

T

F

S

M
R

T

N

Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks
per hole; amount of stemming between powder columns; nominal delay time between decks, holes
and rows. (Use reverse side if necessary.)

271rSeismogaph No  9  Range/Gain Setting /  ips
E Date of lost: Shake Table Calibration  Microphone Calibration I

M 
S Air channel low frequency limit  Z-  Hertz

O Exact Seismograph Location  :11.,";L. -17-,1 4 .6c 
R
A

Evertert Only 
Trigger Level

1ps

Seismograph Distance & Direction from Blast
60

t

D Peak Overpressure  I CO  dB Scaled Di stance 
Meters . 0 A Peak Particle Velocity ips Operator  Cot 64 rIllie_Not4 

A Remarks'  

Vibration Analysis by.  

hurek.Tneelft

Date: 
VTE 103



VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

Client  cr..t Sct5Sofq 

B

A

T
S

T

Job Location 1Na-

Date  10 -S-' 

Exact Blast Location  L. t-Jt-1.‘

Blast No.  -1 Time  l(:(-)13

No. of Holes_ I  Diameter in Avg. Depth 460  ft. Subgrade ft.

Spacing tt Burden  —  ft. Avg. Stemming ft.

Make & Type of Explosives: Delay Make  

70 - 4,A fie& ci4A-.7e. lbs. Delay Type & Nos

 lbs. Min. delay period   111S.

 lbs. Max. lbs./delay period  lbs.

lbs. Blaster 

 lbs. Weather  4faS41 

Total Explosives   lbs. Wind Direction & Speed  I-A(0r 100-21"1/4 

D
E
T
A

E
D

B
L

L

T
S

M
R

T

O
N

Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks
per hole; amount of stemming between powder columns; nominal delay time between decks, holes
and rows. (Use reverse side if necessary.)

S
--,

Seismograph No  7 VI s"- I Range/Gain Setting ips
E Date of last: Shake Table Calibration  C.-Zct-Scl  Microphone Calibration  6.-Zt4c1 I
S Air channel low frequency limit  a  Hertz
M
oLocation  -Exact Seismograph -14-46A1 -Wit taCZ, Tin ' Crow- e-kic (-Am'
G
R

Everlert Only 
Tng ger Level

ips

A
Seismograph Distance & Direction from Blast  to4S4t ‘Ovak*.) 

Peak Overpressure  4 E00  dB Scaled Distance 
Meters

A Peak Particle Velocity .01  ips Operator  Co‘ tkare.50 

A Remarks:  

Vibration Analysis by: Date: 

Vibre-Tech Engineers_ Inr
VTE 103

int•tranronsi relfilo110



VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

Client  14,1;X 5c.,650,„.4

B

A

D

S

T

Job Location  D\IE L 
Date  to -S--- (rN Blast No.  -5  Time  1 1:0 

Exact Blast Location 

No. of Holes I Diameter  —  in Avg. Depth  440  ft Subgrade  ..—.. ft.

_
Spacing  — ft. Burden  —  ft. Avg. Stemming  ft.

Make & Type of Explosives:Delay Make  

70 3q i,A, "Oloti9 A ek CIA •fc,CS,  lbs. Delay Type & Nos  

 lbs. Min. delay period  ms.

 lbs. Max. lbs./delay period  1. C  lbs.

lbs. Blaster 

  lbs. Weather  efs. r 
Total Explosives  lbs Wind Direction & Speed  -146si 1°,0, 

E
T
A
1

D

L

B
L

T
S

F

M
R

T

0
N

Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks
per hole; amount of stemming between powder columns; nominal delay time between decks, holes
and rows. (Use reverse side if necessary.)

M
0
G
R
A

H
P

D

T

Seismograph No  2 Z90  Range/Gain Setting  i  ips

Date of last: Shake Table Calibration Microphone Calibration 

Air channel low frequency limit  Z.  Hertz

.cExact Seismograph Location  1StAt tl, ' st.A ,,. 64 ,f I(LbriN ALL. 

Everiert Only 
Trigger Level

ips 

Seismograph Distance & Direction from Blast  4-6...cti-

114  dB Scaled Distance
Meters

Peak Overpressure

Peak Particle Velocity 0 - 1  ips Operator  Cl ,N L50.1

Remarks*  

Vibration Analysis by. Date*  

Vibra-Tech Engineers, Inc.
VTE 103

Intemateanlel ~dm



VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

Client  CtIttk C.1S54W 

B

A
S

T

Job Location  Ian. 

Date  10-(o -49 Blast No.  q. Time  di 30 

Exact Blast Location 

No. of Holes  I  Diameter in Avg. Depth  41-66-4/Oft. Subgrade  ft.

Spacing  r  ft Burden ft. Avg. Stemming  ft.

D
E
T
A

L
E
D

B
L

F

R
M

T

0
N

Make & Type of Explosives: Delay Make  

410 — 4/ If. 5  lbs. Delay Type & Nos  

 lbs. Min. delay period  ms.

lbs. Max. lbs./delay period *0  lbs.

  lbs. Blaster  AL:o lAi",-"S 

4/0. c L4. Oue,cio-1-  lbs. Weather

Total Explosives   lbs. Wind Direction & Speed  CAloN

Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks
per hole; amount of stemming between powder columns; nominal delay time between decks, holes
and rows. (Use reverse side if necessary.)

CIO

ZVI°

S

C

R

M

P
H

D

Seismograph No.  22/0 Range/Gain Setting   ips

Date of lost: Shake Table Calibration Microphone Calibration 

Air channel low frequency limit  Z  Hertz

Exact Seismograph Location  i LeAk OQ ie_. 

Everlert Only

Trigger Level

ips

Seismograph Distance & Direction from Blast  .ii Sem4 

)Peak Overpressure 1 0  dB Scaled Distance 

Peak Particle Velocity b • 1 41-  ips Operator  CAL./ MAL-5 Div 

Remarks:  

Vibration Analysis by: Date  -

Meters

vTE



VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

Client  c-f.,ta.65 5C-.1SSo..A 

B
L
A

T
S

T

Job Location  DA EL
Date  1b-4, -40 Blast No. _ 

Exact Blast Location  NI C3'et La--

No. of Holes_ - Diameter

Spacing  ••••.

ft.

D
E
T
A

D

B
L

E

N
F

S

M
R

T

N

Time  OS :30

Burden

in Avg. Depth  4190 -4140 ft Subgrade ft.

  ft. Avg. Stemming  ft.

Make & Type of Explosives: Delay Make  

q0 . 4ge44.-% iNttAle,L axle) lbs. Delay Type & Nos. 

  lbs. Min. delay period  ms.

lbs. Max. lbs./delay period  3.0  lbs.

  lbs. Blaster 

lbs. Weather  1.0. IF Lt. eur...kr-A-A" 

Total Explosives   lbs. Wind Direction & Speed CAL 

Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks
per hole; amount of stemming between powder columns; nominal delay time between decks, holes
and rows. (Use reverse side if necessary.)

S
E

M
0
G
R
A

H

T

.111•••••

Seismograph No.  22qs-  Range/Gain Setting  I  ips

Date of last: Shake Table Calibration Microphone Calibration 

Air channel low frequency limit  2..  Hertz
Exact Seismograph Location 

Everien Only

Trigger Level

ips

Seismograph Distance & Direction from Blast  

Peak Overpressure  NM  dB Scaled Distance 
Meters

Peak Particle Velocity  Al.a.  ips

Remarks

Operator  C-‘1 tlitktesh.,

t5.10C ?ISIS a tig..F 

Vibration Analysis by: Date'
VTE103



VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

Client  Cfikviyi 4 

B
L
A

D

T

Job Location  E f.t.e L 
Date  /640 -'fig  Blast No.  4 Time  0 T' 3C) 

Exact Blast Location  L4 L.4C11 1 perCe.,16... 
,..I 
`,  ch‘5 

No. of Holes  J  Diameter in Avg. Depth  I-K3 —4140 ft Subgrade ft.

Spacing ft Burden  ft. Avg. Stemming  ft.

Make & Type of Explosives: Delay Make  

410 - 34$.. SLA fe__S CIAVI CA lbs. Delay Type & Nos 

 lbs. Min. delay period   ms.

  lbs. Max. lbs./delay period  3-0  lbs.
 lbs. Blaster 

 lbs. Weather  4/O
. F PC 

Total Explosives   lbs. Wind Direction & Speed  CAL. 

D
E
T
A

E
D

B
L

L

T

F

S

M
R

T

N

Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks
per hole; amount of stemming between powder columns; nominal delay time between decks, holes
and rows. (Use reverse side if necessary.)

S
M
0

R

P
H

D

T

Seismograph No  2711 Range/Gain Setting ips

Date of last: Shake Table Calibration Microphone Calibration 

Air channel low frequency limit  a  Hertz

Exact Seismograph Location  7:41 6C16 65.6Y. Dial 416'411 C°ivido i, dri—
loo kk,3,,. to- 1-

Everlert Only

Tngger Level

ips

Seismograph Distance & Direction from Blast  

Peak Overpressure  Nite-  dB Scaled Distance 
Meters

Peak Particle Velocity N  ips Operator  CoL.... MA L-sei Fki 
Remarks:  NJ 41,A voVA CAllratte:4 (74 c. 44.1-

Vibration Analysis by: Date: 
vTE10:-



VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

Client  colts Scos,, p., 

B
L
A

T
S

A

Job Location Zil. L 

Date ID -Cs -2/  Blast No.  C  Time 

Exact Blast Location 

No. of Holes Diameter in Avg. Depth /40 ̀'d30 ft. Subgrade ft.

Spacing ..ft Burden  ft.ft.Avg. Stemming 

Make & Type of Explosives: Delay Make 

£k 3e-f 1,.    lbs. Delay Type & Nos  

  lbs. Min. delay period   ms.

6 lbs. Max. lbs./delay period .0  lbs.

t..)1(•Av‘s   lbs. Blaster

 lbs. Weather  410. F 
Total Explosives   lbs. Wind Direction & Speed  CAL 

D
E
T
A
1

D

B
L

E

T
S

0

M
R

1
0
N

Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks
per hole; amount of stemming between powder columns; nominal delay time between decks, holes
and rows. (Use reverse side if necessary.)

S

M
0

R
G

P
H

D

A

Seismograph No  a2c0 Range/Gain Setting f  ips

Date of last: Shake Table Calibration Microphone Calibration

Air channel low frequency limit  Z  Hertz

Exact Seismograph Location LLoa ook5ike. 

Everiert Only
Trigger Level

'psi

Seismograph Distance & Direction from Blast  51 50,/k11 

Peak Overpressure  to (8  dB Scaled Distance)
Meters

Peak Particle Velocity  0.1C  ips Operator  a tin, MA ItecoA,
Remarks.  

Vibration Analysis by.  Date: 
VTE 10 .



VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

Client  F-f. iktik SaS5004 

B

A

T
S

T

•

Job Location  -EN 

D
E
T
A

E
D

B
L

L

T

F

S

M
R

T

N

Date  to Blast No. Time  OF' 00
Exact Blast Location 

No. of Holes  I  Diameter in Avg. Depth 1446 -436 ft Subgrade ft.

Spacing ft Burden  ft. Avg. Stemming ft

Make & Type of Explosives: Delay Make  

140 — Vf le. 5k...1e1 Ciute76_,_ lbs. Delay Type & Nos  

  lbs. Min. delay period   ms.

lbs. Max. lbs./delay period  lbs.

lbs. Blaster 

 lbs. Weather  el() ' r PC 
Total Explosives   lbs. Wind Direction & Speed  GI., 

Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks
per hole; amount of stemming between powder columns; nominal delay time between decks, holes
and rows. (Use reverse side if necessary.)

Seismograph No. 2S4C Range/Gain Setting ips
Only

E

s
I

M

is
P
H

A

[Et/erten
Trigger Level

ipsDate of last: Shake Table Calibration Microphone Calibration

Air channel low frequency limit 2 Hertz

Exact Seismograph Location f-SO

Seismograph Distance & Direction from Blast

Peak Overpressure Icq dB

ips

Scaled Distance
Meters

Peak Particle Velocity .0 I Operator t RA Itmeso,...,
Remarks:

Vibration Analysis by Date:
VTE10::



411•••••••

VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

Client  C.11,43C> F4 

B
L
A

T
S

T

Job Location  -1-RU_
Date  (0 -6,-%1 Blast No. Time  Cr 10CD
Exact Blast Location 

No. of Holes  1  Diameter in Avg. Depth  440 --243 ft Subgrade ft.

Spacing ft Burden  ft. Avg. Stemming  ft.

Make & Type of Explosives: Delay Make  

40 — -5(4 gr • 5tut eel c1.444,e.1  lbs. Delay Type & Nos 

 lbs. Min. delay period   ms.

lbs. Max. lbs./delay period  3.0  lbs.

  lbs. Blaster  A I V6%, 1...3 ittliw-S 

 lbs. Weather  /10° FPr-
Total Explosives   lbs. Wind Direction & Speed  CA if....

D
E
T
A

E
D

B
1.
A

T
S

0

M
R

T

0
N

Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks
per hole; amount of stemming between powder columns; nominal delay time between decks, holes
and rows. (Use reverse side if necessary.)

S 
Seismograph No  21'(461  Range/Gain Setting  I  ips

E Date of last: Shake Table Calibration  Microphone Calibration  I
S Air channel low frequency limit  2  Hertz

0L.M
Exact Seismograph Location  To.. .,it 141« . g6 ‘0 a , „ed di_cod

R  
A

Seismograph Distance & Direction from Blast  601Ht&A5ti I. 6tin 4) (CI • ..1
ICC  dB Scaled Distance 

D Meters 
Peak Overpressure

I CL, riA e ,\e•0.;PeakT , Particle Velocity -0  ips Operator  o 

t__..J 
A Remarks.  

Evenert Only
Trigger Level

ips

Vibration Analysis by: Date: 
VTE 10 .



V1BRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

Client  Ffr...ii x i •Sr./...,cot4

B
L
A
S
T

D
A
T
A

Job Location  Tni f I.
Date  0 -C) -CLI Blast No.  6 Time  C‘q:ZZ
Exact Blast Location 

No. of Holes  I  Diameter in Avg. Depth  1430 -430 ft. Subgrade ft.

Spacing  ft. Burden ft.ft.Avg. Stemming 

Make & Type of Explosives: Delay Make  

44° - 34 iv. SLF-L clieterl_ lbs. Delay Type 8 Nos  

 lbs. Min. delay period   ms.

lbs. Max. lbs./delay period 3.0   lbs.
  lbs. Blaster 

 lbs. Weather  zio. e PC.-
Total Explosives   lbs. Wind Direction & Speed  cii i....-

D
E
T
A
I
L
E
D

B
L
A
S
T

I
N
F
0
R
M
A
T
I
0
N

Detail or Diagram Blast Layout: Number of rows; Number of holes in eoch row; Number of decks
per hole; amount of stemming between powder columns; nominal delay time between decks, holes
and rows. (Use reverse side if necessary.)

Seismograph No Z ZgO Range/Gain Setting ( ips
Everlert Only

$
E
I

M 
S

0
G
R
A
P
H

D
A
T
A

Trigger Level

ipsiDate of last: Shake Table Calibration Microphone Calibration

Air channel low frequency limit a Hertz

Exact Seismograph Location

Seismograph Distance & Direction from Blast

Peak Overpressure IN dB Scaled Distance
Meters .15Peak Particle Velocity ips Operator a(1;- tiNLso,
Remarks:  

Vibration Analysis by: Date: 
VTE 10 -



VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

Client  Ro.teNe SC.4.6Coe•• 
Job Location  S( -
Date  1(3'4 "ql Blast No.  6 Time  cieg 1 ZZ

Exact Blast Location  

No. of Holes  Diameter

Spacing ft.

Make & Type of Explosives:

Burden

in Avg. Depth  414b -1130 ft Subgrade ft.

  ft. Avg. Stemming ft

Delay Make  

go -34 ?•,., ci„4-7aS   lbs. Delay Type & Nos  

 lbs. Min. delay period   ma.

D
E
T
A
1

E
L

B
L

T
S

N

M
R

T

N

 lbs. Max. lbs./delay period  3.0  lbs.
  lbs. Blaster 

 lbs. Weather  go° 
Total Explosives   lbs Wind Direction & Speed  CAL 

Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks
per hole; amount of stemming between powder columns; nominal delay time between decks, holes
and rows. Illse reverse side if necessary.)

S

M
O
C4
R

H
P

D

T

Seismograph No.  ZRI  Range/Gain Setting  1  ips
Date of lost: Shake Table Calibration Microphone Calibration 

Air channel low frequency limit  Z  Hertz
Exact Seismograph Location 

Everierl Only -

Trigger Level

1ps

Seismograph Distance & Direction from Blast  

Peak Overpressure dB Scaled Distance 
Meters ff

Peak Particle Velocity  .0 (  ips Operator  j, MA 

Remarks.  

Vibration Analysis by. Date: 
VTE 10



VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

Client  C----trst. K 4 cvssc)..0 

B
L
A
S
T

D
A
T
A

Job Location  -C-Ni-

Date  (0-6 --vil Blast No.  ,67  Time  VT I'VZ-

Exact Blast Location 

No. of Holes ...1.____ Diameter in Avg. Depth  1 10-113:  ft Subgrade ft.

Spacing ft Burden   ft. Avg. Stemming  ft.

Make & Type of Explosives: Delay Make  

410 - 344g e . S Los 9,1 cio,c4 lbs. Delay Type & Nos  

  lbs. Min. delay period   ms.

 lbs. Max. lbs./delay period  3.0  lbs.
  lbs. Blaster 

 lbs. Weather  10 - F.- 'PC 
T otal Explosives   lbs Wind Direction & Speed  CAc-• 

D
E
T
A
I
L
E
D

B
L
A
S
T

I
N
F
0
R
M
A
T
I
0
N

mal.1....

Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks
per hole; amount of stemming between powder columns; nominal delay time between decks, holes
and rows. (Use reverse side if necessary.)

S
E
I

M
O
0
R
A
P
H

D
A
T
A

1.•••••

Seismograph No  2-g9S-  Flange/Gain Setting  I  ips

Date of last: Shake Table Calibration Microphone Calibration 

Air channel low frequency limit  2-  Hertz

Exact Seismograph Location  T-,4Siie. Vi, w__ 

Everlert Only
Trigger Level

ips

/
Seismograph Distance & Direction from Blast  

Peak Overpressure  i l I  dB Scaled Distance 
Meters

Peak Particle Velocity .01  ips Operator  rc.(i't4 MA ge-s o •-• 

Remarks  

Vibration Analysis by: Date: 
WM to-



VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

Client  C.44,11\1 C)CASS 0 

B
L
A
S

A

Job Location  1mEL

DateCO- -;rict Blast No. Time  afgl 30
Exact Blast Location  

No. of Holes  I  Diameter in Avg. Depth  41:ZO .4&  ft. Subgrade ft.

Spacing  .-- ft. Burden  — ft. Avg. Stemming  — ft.

Make & Type of Explosives: Delay Make  

140 - 341,0.. 4,1„wieel coi./e5  lbs. Delay Type & Nos. 

  lbs. Min. delay period   ms.

 lbs. Max. lbs./delay period 30  lbs.

D
E
T
A
1

E
D

B
L

T

N

0

M
R

T

0
N

Total Explosives

lbs. Blaster  11,1v; oa Lila{ Me.%

lbs. Weather  410 r r Clefir

lbs. Wind Direction & Speed  

Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks
per hole; amount of stemming between powder columns; nominal delay time between decks, holes
and rows. (Use reverse side if necessary.)

(
271c) 6%)

->0

Seismograph No  2260 Range/Gain Setting  1 .0
S ips
E Date of last: Shake Table Calibration Microphone Calibration 
I

M
S Air channel low frequency limit  2.  Hertz

O Exact Seismograph Location  2 ' Sc,....kt, 45C ...,t1.1 LacDoIrs1 e. 
G
R  
A

H 
P Seismograph Distance & Direction from Blast  g i SoA, 

D Meters 
Peak Overpressure  1O  dB Scaled Distance 

0- II-  ips Operator  CA: ... .14 faLe$5,31-• Peak Particle Velocity

A Remarks.  

Vibration Analysis by: Date' 

Everlert Only 
Trigger Level

ips

VTE 10



VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

Client  q/. .ti. X C.1556a 

B
L
A
S
T

D
A
T
A

Job Location  D\I EL
Date  Blast No.  .3 Time  n130
Exact Blast Location 

No. of Holes. I , Diameter  in Avg. Depth  1-11Z0 '40 ft. Subgrade ft.

Spacing   ft Burden ft. Avg. Stemming  ft.

Make & Type of Explosives: Delay Make  

9 4/0 -344,/,. s La rel clor .7.3  lbs. Delay Type & Nos  

 lbs. Min. delay period  ms.

D
E
T
A
I
I
E
D

B
L
A
S
T

I
N
F
0
R
M
A
T
I
0
N

 lbs. Max. lbs./delay period -50  lbs.
lbs. Blaster  4,i,.. L.) i i 1 orti 

 lbs. Weather  If°. P Ct eri.-
Total Explosives   lbs. Wind Direction & Speed Cilk 

Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks
per hole; amount of stemming between powder columns; nominal delay time between decks, holes
and rows. (Use reverse side if necessary.)

'--- Seismograph No.  Zdic45-  Flange/Gain Setting

E Date of lost: Shake Table Calibration Microphone Calibration
I

M 
S Air channel low frequency limit  Z  Hertz

O Exact Seismograph Location  To '-`. A . S.1. Co..A,.1 Zap, 
G
R
A
P
H

0
A
T
A

411.11&

1.D  ;Ps Everlert Only
Trigger Level

ips

Seismograph Distance & Direction from Blast  30 I irsmie. "Rici 4a 

(O1  dB Scaled Distance)Peak Overpressure 

Peak Particle Velocity  0.01  ips Operator  C_Or i,,i IPA falvo„Meters

Remarks:  

Vibration Analysis by. Date: 
VTE 10



VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

B
L
A
S
T

D

T

Client  Cf..t4.1,4 5cAsSO4,1 

Job Location  .LPL EL 
Date  10 -1-11 Blast No.  -- Time  Ocg r:10 

Exact Blast Location 

No. of Holes  1  Diameter

Spacing ft

Make & Type of Explosives:

D
E
T
A
1
L
E
D

B
L

F

S

M
R

T

O
N

Burden

in Avg. Depth  420 -41/0 ft Subgrade  ft.

  ft. Avg. Stemming  ft.

Delay Make  

lbs. Delay Type & Nos  

lbs. Min. delay period   ms.

lbs. Max. lbs./delay period
s

  lbs.

lbs. Blaster  IN\ vit., ..JiitArks 

lbs. Weather  z4o4F Gewr 
Total Explosives   lbs. Wind Direction & Speed  C0410-4..

Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks

per hole; amount of stemming between powder columns; nominal delay time between decks, holes
and rows. (Use reverse side if necessary.)

S
E
1

O
G
R

M

H
P

T

Seismograph No.  Zni  Range/Gain Setting .0 • ips

Date of Last: Shake Table Calibration Microphone Calibration 

Air channel low frequency limit  2  Hertz

Exact Seismograph Location 

Everlert Only
Trigger Level

ips

Seismograph Distance & Direction from Blast  

Peak Overpressure  110  dB Scaled Distance 1
Meters

Peak Particle Velocity Oh°  ips Operator  Co[,',, McArAci...4

Remarks  

Vibration Anatysis by: Date: 
VTE10;



VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

Client  rtr1/41 l g SUSS:Dm 
Job Location —FOIE L

B
L
A

T
S

T

Date  to 

Exact Blast Location 

No. of Hales

Spacing 

Blast No. Time 

Diameter

ft Burden

Make & Type of Explosives:

40 -341i. 5tdve-A.- CAAvia5

E
T

D

L

D

B
L

T

F

S

M
R

1
0
N

Total Explosives

in Avg. Depth  LM - 1100  ft Subgrade  ft.

  ft Avg. Stemming  ft.

Delay Make  

lbs. Delay Type & Nos  

lbs. Min. delay period   ms.

lbs. Max. lbs./delay periodlbS.

lbs. Blaster  (...3,UtA^S 

lbs. Weather  410.E C1.14/ 

lbs. Wind Direction & Speed cAke-
Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks

per hole; amount of stemming between powder columns; nominal delay time between decks, holes

and rows. (Use reverse side if necessary.)

r s

S
M

G
R

P
H

0

A

Seismograph No  ZZqO

Date of last: Shake Table Calibration

Air channel low frequency limit

Exact Seismograph Location 13E&11-.

Range/Gain Setting

 Microphone Calibration

2  Hertz

l[cA3. Ca. (6tAiii 

1  ips
Everlert Only
Trigger Level

ips

Seismograph Distance & Direction from Blast

.1'Peak Overpressure  10 )

Peak  Particle Velocity b -LI Meters
dB Scaled Distance 

ips Operator  MALeScota 
Remarks:  

Vibration Analysis by: Date: 

- - - -

VTE 10



Client

VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

c:.‘ 1 C

B

A

T

D

S

T

Job Location  LaEL 
Date  10 -q- q‘i Blast No.  Time  I z : 2.4

Exact Blast Location 

No. of Holes  I  Diameter in Avg. Depth  4140-4100  ft Subgrade ft.

Spacing ft Burden ft. Avg. Stemming  ft.

D
E
T
A

E
D

L

B

T
S

N
F

M
R

T

N

Make & Type of Explosives: Delay Make  

IS • 410 - 341e• stutel lbs. Delay Type & Nos 

lbs. Min. delay period   ms.

 lbs. Max. lbs./delay period lbs.

  lbs. Blaster  41v lk; Uta 

3 .0 

r A ".5

 lbs. Weather  440.r ct.cil 

Total Explosives   lbs. Wind Direction & Speed  C44 0-'.

Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks
per hole; amount of stemming between powder columns; nominal delay time between decks, holes
and rows, (Use reverse side if necessary.)

S

M
O
G
R
A

-A

H

A

Seismograph No. alc45— Range/Gain Setting  ips

Date of last: Shake Table Calibration  Microphone Calibration 

Air channel low frequency limit  2  Hertz

Exact Seismograph Location

Everlert Only 

Trigger Level

ips

Seismograph Distance & Direction from Blast  

Peak Overpressure  1042  dB Scaled Distance 
Meters

Peak Particle Velocity O.Of  ips Operator  oll.., AVVe-Sov.s 

Remarks'  

Vibration Analysis by:  Date. 
VTE 10?



'A A 

D
E
T
A

D

L

B
L

S

O
R
M

F

T

O
N

Job Location  rt.sc.._-.L 
Date  10 - 61- VI Blast No.  43  Time 

Exact Blast Location 

No. of Holes  I , Diameter in Avg. Depth  'fit ~-1400  ft Subgrade ft.

Spacing ft Burden ft. Avg. Stemming ft

Make A Type of Explosives: Delay Make  

347F liar,    lbs. Delay Type & Nos  

 lbs. Min. delay period   ms.

 lbs. Max. lbs./delay period  lbs.

 lbs. Blaster 

  lbs. Weather  

Total Explosives   lbs. Wind Direction & Speed  

Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks
per hole; amount of stemming between powder columns; nominal delay time between decks, holes
and rows. (Use reverse side if necessary.)

S Seismograph No.  Z WI  Range/Gain Setting  I.0  ips
E Dote of last: Shake Table Calibration Microphone Calibration I
S Air channel low frequency limit  Z  HertzM

Exact Seismograph Location  ACI .. . Car';I) 0. 0.-C 0 L.4 _33 
G

A 
R  t;- 14. 

Everlert Only
Trigger Level

ips

P Seismograph Distance & Direction from Blast  
H

D Meters
Acle Velocity  0 .00  i ps Operator  Col;i-, ti A. Ikesoi.4T

)Peak 
Overpressure  la  dB Scaled Distance 

Peak Particle

J Remarks.  

Vibration Analysis by:  Date. 
VTE 103

Internaboemi wrmtmgVibra-Tech Engineers, Inc.



M.1•11.

VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

Client c4,441 u SCIS5124-1

B
L

S

A

Job Location  -1141.1.-

Date  16-1-II Blast No.  CI Time  13 t• Cr

Exact Blast Location 

E
T

D

1
L

D

B
L

T

F

S

M
R

T

N

No. of Holes  Diameter in Avg. Depth  4400 -340  ft. Subgrade 

Spacing ft Burden ft. Avg. Stemming 

ft.

ft.

Make & Type of Explosives: Delay Make  

IS - -S44. Iii•Arl e,lekAlcs lbs. Delay Type 8. Nos 
-.50

 lbs. Min. delay period   ms.

 lbs. Max. lbs./delay period  2.214 ?Erik  lbs.
  lbs. Blaster  Al.,.... u6till".$ 
 lbs. Weather CO. F Cle-Ar.

Total Explosives   lbs. Wind Direction & Speed  CAI.—
Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks
per hole; amount of stemming between powder columns; nominal delay time between decks, holes
and rows. (Use reverse side if necessary.)

S
E

O
G
R
A

H

D
• A

A

Seismograph No.  22- gip Range/Gain Setting  1.O  ips
Date of last: Shake Table Calibration Microphone Calibration 

Air channel low frequency limit  2  Hertz

Exact Seismograph Location 

Everlert Only

Trigger Level

'Ps

Seismograph Distance & Direction from Blast  

Peak Overpressure  I0 t  dB Scaled Distance  
Meters

Peak Particle Velocity 0.1q  ips Operator  CADL 1AA5edh4 

Remarks:  

Vibration Analysis by. Date: 
VTE 103



VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

Client  ..#41!)c 4 cAsSo 

B

A

T

0

S

T

Job Location  fk.kL
Date  (0-q-$4 Blast No  Time  I/ 

Exact Blast Location 

No. of Holes ____1_ Diameterin. Avg. Depth  'k 3Q6  ft Subgrade ft.

Spacing ft Burden ft.ftAvg. Stemming 

Make & Type of Explosives: Delay Make  

30 --54 43,Aet aufeL 1.10.___ lbs. Delay Type & Nos  

  lbs. Min. delay period  ms.

lbs. Max. lbs./delay period  2 •11-1 RV)  lbs.

lbs. Blaster  P. u ; 14 Li 'Ulm el.5 

  lbs. Weather  CIO. F 
Total Explosives   lbs. Wind Direction & Speed  Ur-% 

D
E
T
A

L
E
D

B
L

S

F

T

R
M
A
T

N

Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks
per hole; amount of stemming between powder columns; nominal delay time between decks, holes
and rows. (Use reverse side if necessary.)

S
E

M
0

R
G

H
P

A

Seismograph No  2. <3 445-  Range/Gain Setting  I. D  ips

Date of last: Shake Table Calibration Microphone Calibration 

Air channel low frequency limit  Z.  Hertz

Exact Seismograph Location 

Everiert Only
Trigger Level

ips,

Seismograph Distance & Direction from Blast  

Peak Overpressure  10%  dB Scaled Distance 

Peak Particle Velocity  . (  ips Operator  (CIN. IA
Meters 0 ‘eSor.)0 A MA 
Remarks:  

Vibration Analysis by:  Date.  
VTE 10



VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

Client  cAsse+A 

B

A

T
S

T

Job Location  DA EL
Date  (0 •-•Sq Blast No  C3

Exact Blast Location 

No. of Holes

Time  131)CT

Diameter

Spacing ft. Burden

in Avg. Depth  41tC(9--3geft Subgrade ft

ft. Avg. Stemming ft.

Make & Type of Explosives: Delay Make  

.341/A., CSA•aleS lbs. Delay Type & Nos. 

 lbs. Min. delay period  
tt 

ms.

 lbs. Max. lbs./delay period   lbs.

  lbs. Blaster  Alvin U ALA 
 lbs. Weather  F Cie-At 

Total Explosives   lbs. Wind Direction & Speed  

D
E
T
A

E
D

L

B
L

T

F

S

M
R

T

N

Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks
per hole; amount of stemming between powder columns; nominal delay time between decks, holes
and rows. (Use reverse side if necessary.)

S

M
0

R

H
P

A

Seismograph No 2.7-'261 Range/Gain Setting (.0  lips
Date of last: Shake Table Calibration Microphone Calibration 

Air channel low frequency limit  2-  Hertz
Exact Seismograph Location 

Eyerlen Only 
Trigger Level

ips

Seismograph Distance & Direction from Blast

Meters
Peak Overpressure k (C)  dB Scaled Distance 

/Peak Particle Velocity •On  ips Operator  01‘34 tA Nk

) 

(I) esox, 

Remarks*  

Vibration Analysis by Date: 

• •••

VTE IC>



VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

Client  foi,,C 4 CASS 0 oi

B

A
S

A

Job Location  Tt-1 et-
Date 10-10-4:Act Blast No.  1 0 Time  01% Z.4-1

Exact Blast Location 

No. of Holes  I  Diameter_ in Avg. Depth  23q0-3V ft Subgrade  ft.

Spacing  ft Burden ft. Avg. Stemming  ft

Make & Type of Explosives: Delay Make  

20 ~3qre% (.LA/0-5  lbs. Delay Type & Nos 

  lbs. Min. delay period  ms.

 lbs. Max. lbs./delay period  1. 5-  lbs.

  lbs. Blaster  hIvip.. IJilI,A,"1 
 lbs. Weather  Lisa ae.00-

Total Explosives  1" C  lbs. Wind Direction & Speed  CAL• 

13

T
E

1

E
D

L

B
L

c

F

M
R

T

O
N

Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks
per hole; amount of stemming between powder columns; nominal delay time between decks, holes
and rows. (Use reverse side if necessary.)

S

M
0

R

D

T
Li_k

Seismograph No  22.96 Range/Gain Setting  I  ips

Date of last: Shake Table Calibration Microphone Calibration 

Air channel low frequency limit  Z  Hertz

Exact Seismograph Location  Souk. oC 00. GiCe

elbk1,1 • CZ_6 

Seismograph Distance & Direction from Blast  CI Sow it.. 

Peak Overpressure  Oq  dB Scaled Distance 
Meters

Peak Particle Velocity 0 I  ips CoL MOperator  eik 

Remarks:  

Vibration Analysis by: Date: 

Everlert Only
Trigger Level

ips 

1.1.1k11[4.-Yeuftb.

VTE 10



VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

Client  ctr•ri)C 5c,,ssa..• 

B
L
A

T
S

A

A

Job Location  TrAtL.
Date  16 -10 Blast No.  t° Time  Oq 1.2-44
Exact Blast Location 

ft Subgrade No. of Holes  t  Diameter  ft.in Avg. Depth 

Spacing ft. Burden  ft. Avg. Stemming  ft.

Make & Type of Explosives: Delay Make  

sL, 1- ? lbs. Delay Type & Nos  

61.41..1e5lbs.

lbs. Min. delay period  ms.

LS —lbs. Max. lbs./delay period

  lbs. Blaster  MIAs uaLi-s 
 lbs. Weather  ca r ae 

Total Explosives  (,C  lbs. Wind Direction & Speed  ar• 

E
T
A

L
E
D

B
L

F

T

M
R

0
N

Detail or Diagram Blast Layout: Number of rows; Number of holes in each raw; Number of decks
per hole; amount of stemming between powder columns; nominal delay time between decks, holes
and rows. (Use reverse side if necessary.)

r--- Seismograph No.  2"244S- LC) 
S. Range/Gain Setting ips

E Date of last: Shake Table Calibration Microphone Calibration I
S Air channel low frequency limit  Hertz

O Exact Seismograph Location  114 Cia# CA ,... ••'.:A Roo e-- Cie,5 lc.) 
M

G
R  

P Seismograph Distance & Direction from Blast  —4)0  So Q lit. 
H

D Meters 
Peak Overpressure  I t 0  dB Scaled Distance  

Peak Particle Velocity 0 •CO  ips Operator, cot..., MA o.1 

A Remark  

Vibration Analysis by:  Date: 

[Everlert Only
Trigger Level

iris

VTE I



B
A

T
S

T

VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

Client  cf__0( X i ‘)C-455ezi-A 

Job Location  PM ii—
Date  !0-10 -(141 Blast No  tO  Time  018)c Zi-1 

Exact Blast Location 

No. of Holes  1  Diameter in Avg. Depth   ft Subgrade ft.

Spacing ft Burden  ft. Avg. Stemming   ft.

Make & Type of Explosives: Delay Make  

20 -341,A„ dA41e)   lbs. Delay Type & Nos  

 lbs. Min. delay period   me.

lbs. Max. lbs./delay period  1• S  lbs.

  lbs. Blaster  N\vi... t,Jdt iifueq 

 lbs. Weather

Total Explosives  1.5-  lbs. Wind Direction & Speed

D
E
T
A

L
is
D

B

c

F

T

M
R

N

T

Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks

per hole; amount of stemming between powder columns; nominal delay time between decks, holes
and rows. (Use reverse side if necessary.)

r"--" Seismograph No Z-1-0 

C.: Date of last: Shake Table Calibration 

.3 Air channel low frequency limit  2 

O Exact Seismograph Location  1,00e.),
5S 114 6CC, 

A

Range/Gain Setting 0  ips
Microphone Calibration 

Hertz

AC-Cto S5 Caret etkp

Everlert Only 
Trigger Level

ips

P Seismograph Distance & Direction from Blast  

13 Meters 00A 0. Peak Particle Velocity

Peak Overpressure  (03  dB1

T
121 Remarks:  

Scaled Distance  

ips Operator  Cot., 

Vibration Analysis by: flats!



VIBRA-TECH ENGINEERS BLAST

Client  V•Crils 

AND SEISMOGRAPHIC REPORT

B
L
A
S
T

D

T

Job Location  le\I L
Date  b  Blast No. Time .„.0 Cf C/4

Exact Blast Location 

No. of Holes. I  Diameter 

Spacing tt Burden _ 

Make & Type of Explosives:

Z 34. 1

in

S4Joeck  lbs.

lbs.

lbs.

lbs.

lbs.

Total Explosives  1. c  lbs.

Avg. Depth -5S0 "37-Oft Subgrade_ tt.

tt. Avg. Stemming ft.

Delay Make  

Delay Type & Nos 

Min. delay period  ms.

Max. lbs./delay period ( • 5-  lbs.

Blaster .1ktaeks

Weather  14•5 ° CleA •

Wind Direction & Speed  

D
E
T
A

E
D

B

A

T

M
R

Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks
per hole; amount of stemming between powder columns; nominal delay time between decks, holes
and rows. (Use reverse side if necessary. I

I-7
$r-
"
I

Seismograph

Date of

No. aTO

last: Shake Table Calibration

S Air channel low frequency limit Z

C Exact Seismograph Location
G
R
A

Seismograph Distance & Direction from Blast

Peek Overpressure 1 1 dB

Peak Particle Veloc iy tl
Meters

ips
T
A Remarks:  

Flange/Gain Setting

Microphone Calibration

Hertz

1 .0  fps

Everten Only
Trigger Level

kis

Scaled Distance

Operator  CtAA‘L.5,00

Vibration Analysis by:  Date: 



VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

Client  

B
L
A
S

A

Job Location

Date  10 —k..)-ci.9 Blast No.  Time  0q: 04

Exact Blast Location 

No. of Holes  I  Diameter in. Avg. Depth  390-3Th  ft. Subgrade ft.

Spacing ft Burden  ft. Avg. Stemming  ft.

Make & Type of Explosives: Delay Make  

20 — 3141.... ds:L.f eli. C•vierie,. s   lbs. Delay Type & Nos  

 lbs. Min. delay period  ms.

lbs. Max. lbs./delay period  i• S.-  lbs.

lbs. Blaster  VIA, I pi 1....1alvx.--S 

lbs. Weather  4c 6 F 
Total Explosives  1.5  lbs. Wind Direction & Speed  CAL. 

Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks

per hole; amount of stemming between powder columns; nominal delay time between decks, hales

and rows. (Use reverse side if necessary.)

A

A

iv

I ER.

0
N

---- nl-tit-- 1 Seismograph No
S 

Range/Gain Setting  1• 0  ips

E Date of last: Shake Table Calibration Microphone Calibration 
1
S Air channel low frequency limit  ZHertz

0 Exact Seismograph Location  T,, c.ft.s.T. C,),W la.a, 7%. ,C, 

Eyenen Only
Trigger Level

ips

A
Seismograph Distance & Direction from Blast

Peek Overpressure  (O,  dB Scaled Distance 
D Meters

• A Peak Particle Velocity  0 _CV)  ips Operator  Co\
I 

1.... (*I 140.Sori 

I! 
A Remarks:  

Vibration Analysis by:  Date: 



Client

VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

c1,47,J(1. 

B

A

T
S

A

Job Location MEL
Date  4)-1(5 *g 

Exact Blast Location

No. of Holes 

Blast No.  t Time  01(3 :0 Li

Diameter in Avg. Depth  3$o "37) ft. Subgrade ft.

Spacing  ft Burden  ft. Avg. Stemming ft.

Make & Type of Explosives: Delay Make  

2C) -3 4/.4" •5‘.•L cj c„\04./es 

D
E
T
A

D
E

T

hj

c

0

M
R

N

Total Explosives

lbs. Delay Type & Nos. 

lbs. Min. delay period  ms.

lbs. Max. lbs./delay period  I. 5lbs.

lbs. Blaster 

lbs. Weather  Z3S- F deA. 

lbs. Wind Direction & Speed  

Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks
per hole; amount of stemming between powder columns; nominal delay time between decks, holes
and rows. (Use reverse side if necessary.)

S7 Seismograph No  
2746c1  Range/Gain Setting ips

E.. Date of last: Shake Table Calibration Microphone Calibration 
i
S Air channel low frequency limit  Z  Hertz
NI
O Exact Seismograph Location  'E-c,k 13L  cza l•f-ocA —VI ci:a 

R  Naes5 Coe, iL 
A
P Seismograph Distance & Direction from Blast  
H

D Meters 
Peak Overpressure  ( 0 g  dB Scaled Distance 

A Peak Particle Velocity 0 -bo  ips Operator  C6117. MAIrL
T 

so..., 

A Remarks:  

Vibration Analysis by. Date: 

Everiert Only
Tngger Level

iPS



V1BRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

Client  ra 

B

A

T
S

T

Job Location  11\10/—..

Date  1.0 '10 - gi Blast No.  l2  Time gi (75q:30

Exact Blast Location 

No. of Holes I  Diameter in Avg. Depth  3743-3C0  It Subgrade ft.

Spacing   ft. Burden  ft.ft.Avg. Stemming 

Make & Type of Explosives: Delay Make  

EC) -5(41/.4•-• Llbs. Delay Type & Nos  

 lbs. Min. delay period   ms.

lbs. Max. lbs./delay period  I.'S-  lbs.

lbs. Blaster 

lbs. Weather  

Total Explosives /•5  lbs. Wind Direction & Speed  

D
E
T
A

L
E
D

B
L

r

c

M
R

T

0
N

Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks
per hole; amount of stemming between powder columns; nominal delay time between decks, holes
and rows. (Use reverse side if necessary.)

7 Seismograph No.  Z2 

C- Date of last: Shake Table Calibration  Microphone Calibration

Air channel low frequency limit  Z.  Hertz

O 11 504. ts,C Exact Seismograph Location

Range/Gain Setting ips
Everlert Only 
Trigger Level

ips

A
Seismograph Distance & Direction from Blast

Peek Overpressure  ( 1 f  dB Scaled Distance 
O Meters
A Peak Particle Velocity 0 • 1 t  ips Operator  ti.0 MAL-LCa .50,,, 

A Remarkx  

Vibration Analysis by. Date: 



VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

Client  C4b41'x 4 C.4.5.50G0 

Job Location  DA EL

B
L

T
S

T

Date  (0—l.  Blast No.  lZ Time  CP?: 30

Exact Blast Location 

No. of Holes _L___ Diameter in Avg. Depth 370 -360  ft Subgrade ft.

Spacing  ft Burden ft Avg. Stemming _ ft.

Make & Type of Explosives: Delay Make  

20 - -54a/w. Cl Al cs

Total Explosives

lbs. Delay Type & Nos  

 lbs. Min. delay period  ms.

 lbs. Max. lbs./delay period i• C  tbs.

  lbs. Blaster 

50. r Ctc.44/  lbs. Weather

I. S  lbs. Wind Direction & Speed  CAtv`I 

D
E
T
A

1.

D

B
L

T

N

c

M
R

T

N

Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks
per hole; amount of stemming between powder columns; nominal delay time between decks, holes
and rows. (Use reverse side if necessary.)

I-- Seismograph No ZS'445---

E
1

Date of last: Shake Table Calibration

M 
S Air channel low frequency limit Z.

0 Exact Seismograph Location
(.3
R
A

i-I 
P Seismograph Distance & Direction from Blast

Peak Overpressure 101 dB
0
A
T

Meters
Peak Particle Velocity 0 . 6O ips

_± Remarks.  

Flange/Gain Setting  f• °  ips

Microphone Calibration 

Hertz

1_Everiert Only 
Trigger Level

IQs

Scaled Distance

COperator  oL fAt4V50e,,

Vibration Analysis by:  Data: 



VIBRA-TECH ENGINEERS

Client  

BLAST AND SEISMOGRAPHIC REPORT

B

A

T

D

S

T

Job Location  rt4EL
Date  10 —{-6 Blast No.  ( Z. Time  CA : ;C-)

Exact Blast Location 

No. of Holes  I  Diameter

Spacing ft

Make & Type of Explosives:

C.) .3ff

Total Explosives

Burden

in Avg. Depth  I 376-YcOft Subgrade  ft.

  ft. Avg. Stemming  ft.

Delay Make  

lbs. Delay Type & Nos. 

lbs. Min. delay period  ms.

lbs. Max. lbs./delay period

lbs. Blaster 

lbs. Weather

lbs. Wind Direction & Speed  C"Iw.

(•  lbs.

SO P CL-

D
E
T
A

L
E
D

B
L

T

F

S

M
R

0
N

Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks
per hole; amount of stemming between powder columns; nominal delay time between decks, holes
and rows. (Use reverse side if necessary.)

1-2
-1 Seismograph

Dote of

Air channel

No. 75e
0

Range/Gain Setting ips
Everlert Only
Trigger Level

ipslast: Shake Table Calibration Microphone Calibration

low frequency limit Hertz

0 Exact Seismograph Location LICde___Cej AGc.esS

R Czir

H 
P Seismograph Distance & Direction from Blast

Peak Overpressure dB Scaled Distance
D Meters

t1...1A Peak Particle Velocity 0.00 ips Operator Ce t1.OrteA0.-.

A Remarks:  

Vibration Analysis by: Date:



V1BRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

1

f----

Client I- z-NA N4, A C.155c»,...

B

Lt

D
A
T
A

Job Location TiN EL

Date lU — (7 —111 Blast No.

Exact Blast Location

No. of Holes I Diameter 74 in

Spacing ft Burden

Make & Type of Explosives:

7 - 4.1.44" AA lbs.

lbs.

lbs.

lbs.

lbs.

Total Explosives t 49 lbs.

DI

T
E

1

E
L

IL

T

iv

c

O
R.
M

C.

I 3 Time  ID 2 : \g 

t-b0

Avg. Depth  git  ft Subgrade ft.

ft.ftAvg. Stemming  

Delay. Make  

Delay Type & Nos. 

Min. delay period   ms.

Max. lbs./delay period  O . V49   lbs.

Blaster 

Weather  SO 1.)1 1.,  
Wind Direction & Speed  

Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks

per hole; amount of stemming between powder columns; nominal delay time between decks, holes

and rows. (Use reverse side if necessary.)

ti

S
M
a

A

rf
P

A

Seismograph No  2790 Range/Gain Setting  I• 0  ips

Date of last: Shake Table Calibration Microphone Calibration 

Air channel low frequency limit  a  Hertz „...
Exact Seismograph Location  C).-1 4-)A e_ nc. L., li,...5 646, 1 

11
{
1 k,,...J2WO v.,

Everien Only
Trigger Level

ips,

1Seismograph Distance & Direction from Blast  50,,E 
Peak Peak Overpressure dB Scaled Distance 

Meters
Peak Particle Velocity  0  ips Operator  CA Ll tjtikicA./ 

Remarks:  

Vibration Analysis by: Date: 
VTE 103



VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

Client  rck., x St-As-NI") 

B
A

T
S

T

Job Location  KIEL 

Date  lO -12-40 Blast No.  1.3 Time  62 451

Exact Blast Location 

No. of Holes  l Diameter_ zq  in Avg. Depth  1)C)  ft. Subgrade ft.

Spacing ft Burden  ft. Avg. Stemming  ft.

Make & Type of Explosives: Delay Make  

2 —5i-t rim attar  lbs. Delay Type & Nos. 

lbs. Min. delay period  Ms.

lbs. Max. lbs./delay period  10 O. 11461  tbs.

lbs. Blaster 

  lbs. Weather  56° f_bIL OueveAsV 
Total Explosives  O.1449  lbs. Wind Direction & Speed  

D per hole; amount of stemming between powder columns; nominal delay time between decks, holes
Ir and rows. {Use reverse side if necessary.)

A

E
L

Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks

L

ti

0
rZ
M
,4.
T

r-7-1 Seismograph No  Z/g91.0  ipsti Range/Gain Setting

fi
I 

Date of last: Shake Table Calibration Microphone Calibration 

M 
S Air channel low frequency limit  2  Hertz

O Exact Seismograph Location _ al *LC') COiek kiIr r,1- I euel - 33 t.:.' icl A,
R  (2C4 

H 
P Seismograpn Distance & Direction from Blast  LQ i c,„\ \ - 

Peak Overpressure  tOG dB Scaled Distance 
Meters )•A Peak Particle Velocity  0..00  ips Operator  Co14, ./..\it- lone 

Everiert Only
Trigger Level

las

W Remarks:  

Vibration Analysis by: Date: 

  Vibra-Tech Frininparit irk"



VIBRA-TECH ENGINEERS BLAST

Client  \-ciqtx_ 4 &Asset, 

AND SEISMOGRAPHIC REPORT

B
L
A

T
S

T

Job Location  ri\AE 
Date  I)--12.--$19 Blast No.  1 3 Time  (5g.18
Exact Blast Location 

No. of Holes Diameter  24,t-  in Avg. Depth  13D  ft Subgrade  ft.

Spacing ft Burden   ft. Avg. Stemming  ft.

Make & Type of Explosives: Delay Make  

Z- -34i. A.-.% cLekor-) Delay Type & Nos 

Total Explosives 6.149

lbs.

lbs.

lbs.

lbs.

lbs.

lbs.

Min. delay period   ms.

Max. lbs./delay period

Blaster 

Weather

0.144 

Soo 1411, oomr.A4______
Wind Direction & Speed  

Dl
E
T
A

E

B
L

c
T

O
R.

Ti

M

0

Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks
per hole; amount of stemming between powder columns; nominal delay time between decks, holes
and rows. (Use reverse side if necessary.)

r
S

S
M

R

p

:r

Seismograph No  2.i6+C

Dote of last: Shake Table Calibration

Air channel low frequency limit  

Exact Seismograph Location  1;4

Range/Gain Setting  C)  ips

 Microphone Calibration 

Hertz

Everiert Only

Trigger Level

ips

c A .5.T. co,..A.,e1 ron, o "Su, 4,c6
Seismograph Distance & Direction from Blast  MO c)‘)•\.. 

Peak Overpressure  1()  dB Scaled Distance  

F'eak Particle Velocity  0 .00  ips Operator 

Remarks.  

Vibration Analysis by:   Date: 

Meters

Vibra-Tech E_n_aineers. inr
VTE I

semmineum We.



Client

VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

t44,30( d

B

A

T

D

S

T

Job Location  714 et_
Date  10-17- 461 

Exact Blast Location 

Blast No.  14 Time  0

12.0— 13u(
No. of Holes  1.  Diameter  244  in. Avg. Depth el:0  ft. Subgrade ft.

Spacing ft Burden ft. Avg. Stemming   ft.

Make & Type of Explosives: Delay Make  

20 - - t.71 3,,„ el,t)..1 es   lbs. Delay Type & Nos. 

 lbs. Min. delay period  ms.

  _____ lbs. Max. lbs./delay period  1.5  lbs.

lbs. Blaster  iS)-1,,, 1,,;Nr„s 

 lbs. Weather  

Total Explosives  I C- lbs. Wind Direction & Speed  

D

T

L
E
D

B
L

E

T
c

F
O
R.

t
Ill
0

Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks
per hole; amount of stemming between powder columns; nominal delay time between decks, holes
and rows. (Use reverse side if necessary.)

2.7.10 l• 0
Everiert Only

Seismograph No Range/Gain Setting ips Trigger Level

Date of last: Shake Table Calibration Microphone Calibration ips

S Air channel low frequency limit  Z.  Hertz

C Exact Seismograph Location  \[ ,-L 5:1_, 6 ( ---N Li 666
Fi  
A
P Seismograph Distance & Direction from Blast  c 

H 
..,,•t-t,

Peak Overpressure1018  dB Scaled Distance 
D {Maters
*k" I 

Peak Particle Velocity 
ON  ips Operator  Col/L titAi

LIN Remarks:  

Vibration Analysis by: Date: 

Vibra-Tech Engineers. Inc.
VTE :

lillanialaAal Vv.



VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

B

A
S
T

T

Client

Job Location rt\k.f-Tt_
Date b- Blast No

Exact Blast Location

No. of Holes I Diameter 7-44- in

Spacing ft. Burden

Make & Type of Explosives:

Z_D
lbs.

lbs.

lbs.

lbs.

lbs.

tbs.Total Explosives  

Time  n .̀.41

17..o — ilo

Avg. Depth __015:  ft. Subgrade ft.

ft. Avg. Stemming  ft.

Delay Make  

Delay Type & Nos  

Min. delay period   ms.

Max. lbs./delay period 1- 5—  lbs.

Blaster  A Iii,.. 
Weather  t-0.7 F Oue„t44 
Wind Direction & Speed  

DI
E
T
A

L
E

B
L

T

fu
P

MR.
A
T

Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks

per hole; amount of stemming between powder columns; nominal delay time between decks, holes
and rows. (Use reverse side if necessary.)

-7 Range/Gain SettingSeismograph No.  7-C145-1-0  ipsS
E Date of last: Shake Table Calibration Microphone Calibration 
I
S Air channel low frequency limit Hertz
M
0
G 

Exact Seismograph Location  T.- r. A .s. T. c ,...,L! Ttae. ..- 6 t- 1( .3. C‘.4
R  
A

1-1 
P Seismograph Distance & Direction from Blast

Everiert Only

Trigger Level

ips

Peak Overpressure I 0.7 dB Scaled Distance 
Meters

A Peak Particle Velocity 0.00  ips Operator 

A Remarks:  

Vibration Analysis by Date: 



VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

Client  ru.si Sc..4510n) 

B
A
S

A

Job Location

Date lb - Q.- 4.61. Blast No. Time C-5Lg i

Exact Blast Location

No. of Holes I Diameter 24 in Avg. Depth 170- 00 ft Subgrade ft.

Spacing ft. Burden ft. Avg. Stemming ft.

Make & Type of Explosives:

70 - 341,A..., cLA•3 dr) lbs.

Delay Make

Delay Type & Nos

lbs. Min. delay period ms.

lbs. Max. lbs./delay period l• S- lbs.

lbs. Blaster

lbs. Weather 'n,' C 1-1/ 51... (:)../ec.A.s.4-

T otal Explosives  i. S- lbs. Wind Direction & Speed fAs c,,i, L .

D
E
T
A

D

B
L

E

0

M
R

T

•••••=.  

N

Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks
per hole; amount of stemming between powder columns; nominal delay time between decks, holes
and rows. (Llse reverse side if necessary.)

r----Z Seismograph No  2771  Range/Gain Setting  I -(1)  ipsS
E Date of last: Shake Table Calibration Microphone Calibration 1

M 
S Air channel low frequency limit  2  Hertz
O Exact Seismograph Location 
i3-
R

Evertert Only
Trigger Level

ips

A
Seismograph Distance & Direction from Blast  

•D Meters
Peak Particle Velocity ips Operator •Lt..3a.sA 0.00 

Remarks:  

Vibration Analysis by Date: 

Peak Overpressure  110  dB Scaled Distance



VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

Client  it-) X 

Job Location The-LL

B

A

T
S

A

Date  0 - Q-19 Blast No.  IS Time  (C31. la 

Exact Blast Location
....0,jip-4.0

No. of Holes  (  Diameter  24  in Avg. Depth  ft Subgrade ft.

Spacing  ft Burden   ft. Avg. Stemming .  ft.

Make & Type of Explosives: Delay Make 

20 — 5f se o., cL4.7, \   lbs. Delay Type & Nos  

  lbs. Min. delay period   ms.

  lbs. Max. lbs./delay period  I. 5-  lbs.
  lbs. Blaster  M 0.- L.), tkA3.—s 
 lbs. Weather  'SO 4 r kir t• 0 u mfre.4 '31.o , 

Total Explosives  1 • ‘S---  lbs. Wind Direction & Speed  4454-- ..---.—TL. 

D
E
T
A
1

E
D

L

L

T
c

3
R
M

iN

Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks
per hole; amount of stemming between powder columns; nominal delay time between decks, holes
and rows. (Use reverse side if necessary.)

r71 Seismograph No  Z 2q0  Range/Gain Setting  i'C-)  ips
E Date of last: Shake Table Calibration Microphone Calibration  I

Air channel low frequency limit  2  Hertz
0
G 

Exact Seismograph Location  001 Je 04- -n(,) 6CL 

R  
A
P Seismograpn Distance & Direction from Blast 931il S.,„,i -L

Everlert Only
Triuger Level

L los

A
T

Meters
Peak Overpressure 

-  

dB Scaled Distance

A Peak Particle Velocity ips Operator 

W Remarks.  

Vibration Analysis by: Date: 

Vibra-Tech Engineers, Inc.
VTE

Inletn.horai



B

S

A

VIBRA-TECH ENGINEERS BLAST AND SEiSMOGRAPHIC REPORT

Client  .654a.1 

Job Location  NI EL 
Date  10 Blast No.  Time  Ofq! (2_

Exact Blast Location 
Ito— 17.0

No. of Hates_ t  Diameter  7-4  in Avg. Depth  4-409."214 ft Subgrade ft.

Spacing  ft Burden   ftft.Avg. Stemming 

Make & Type of Explosives:

7() —4-5441,,A    lbs. Delay Type & Nos

 lbs. Min. delay period   ms.

 lbs. Max. lbs./delay period  1 lbs.

  lbs. Blaster  tJ;p. 

 lbs. Weather  

Total Explosives  i • c  lbs. Wind Direction & Speed  

Delay Make  

r Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks
per hole; amount of stemming between powder columns; nominal delay time between decks, holes
and rows. (Use reverse side if necessary.)

E
T
A

L

B
L

T

R
M
.4;

I

N

'771 Seismograph No  Z50.5"  Range/Gain Setting  1.0  ips
C
" Date of last: Shake Table Calibration Microphone Calibration 1
S Air channel low frequency limit  7.-  Hertz
M
O Exact Seismograph Location  r..., --.. A .5.T (1,0. ..!c-.t i2.,..._ 
(3
R

Everiert Only
Trigger Level

ips

A
P Seismograph Distance & Direction from Blast  '-2)0  Se ,./L 
11

Peak Overpressure  tOC?  dB Scaled Distance D Meters
A Peak Particle Velocity  0 .0 I  ips Operator  (7.01T 1.4 PIA •r• \,-44-So 1.1  
A Remarks:  

Vibration Analysis by:   Date- 



Client

V1 BRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

ko.mc I 5e..455a,-, 

B
L

S
T

D

T

Job Location  Id1/4 1'J
Date  /CU-(Z.- '0 

Exact Blast Location 
+ ip -

No. of Holes  Diameter in Avg. Depth 4-31106  ft Subgrade ft.

Spacing  ft Burden   ft. Avg. Stemming  ft.

Make & Type of Explosives: Delay Make  Ma

c

ke

- -3€4- .0,4._ j....,..,,,es

Total Explosives

Blast No. 

1.5

Time  0q: ( 

lbs. Delay Type & Nos  

lbs. Min. delay period  ms.

lbs. Max. lbs./delay period clbs.

lbs. Blaster  1A,"1 

lbs. Weather  `5-0° F i41L0,..r,,e_.AJ 

lbs. Wind Direction & Speed  1.-451 5/114-

D I

A

A
c

8
IM
T
0

Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks

per hole; amount of stemming between powder columns; nominal delay time between decks, holes

and rows. (Use reverse side if necessary.)

r-71

S
M

A

D

P

Seismograph No.  Z-nq  Range/Gain Setting  )•0  ips

Date of lost: Shake Table Calibration Microphone Calibration 

Air channel low frequency limit  a  Hertz

Exact Seismograph Location  ACL.fS Ci, t it Atir - Z.-) tcve. rRigiica,

Everlen Only
Trigger Level

ips

Seismograph Distance & Direction from Blast  

Peak Overpressure dB Scaled Distance 
Meters

Peak Particle Velocity  () -60  ips Operator  ro di A 4-Lesv...., 

Remarks:  

Vibration Analysis by:  Date: 

Vilara,Thrh
VTE



VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

Client ctikAtit 1( 5c455oe-.1

B

li

D
A
T
A

Job Location 7-.14V-
Date 1_0 43-11 Blast No.

Exact Blast Location

O. of holesDiameter 24 in

Spacing 

ftExplosives:

Burden

Make & Type of

20 — 714/..„ ,, lbs.

oc-2_DK 
7e.

lbs.

lbs.

lbs.

lbs.

Total Explosives 1:5- lbs.

DI

T
E

L
E
D

is
L

Ni

T

lM
IT
AEI

IC, Time  r) g : N 

Max. ibs./delay period

Delay Type & Nos 

f

Avg. Depth cf/ "IUD t 

ft.

Delay Make  

Min. delay period  

ft Subgrade 

Avg. Stemming 

ALIE4.1 {.),((iAe-'1 

ft.

ft.

ms.

I. 5-  lbs.

Blaster

Weather S.)C 0%., cr.°.st-

Wind Direction & Speed  a ..... 
Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks
per hole; amount of stemming between powder columns; nominal delay time between decks, holes
and rows. (Use reverse side if necessary.)

Seismograph No  2-29 O  Range/Gain Setting  (  
Evo rlert Only 

. O 'Ps TriogerLeveI
i:i Date of last: Shake Table Calibration Microphone Calibration ips 
I
S Air channel low frequency limit  2_ Hertz

O Exact Seismograph Location  A/Awsk- Nutt-L. sue o •C T(L Ccc 
R  
A
P Seismograph Distance & Direction from Blast  3 1 

0.,Ff
1(, 

Peak Overpressure  105  dB Scaled Distance 
A i Meters

i Peak Particle Velocity_
T
A Remarks.

[ D I 

C) . n•  ips Operator  cok. 1114 irlesc,..) 

Vibration Analysis by: Date-
VTE

_ _ •



VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

Client  5c15sor4 

B
t.
A

T
S

T

Job Location  T 4EL
Date  in-is%1- Blast No.  !C-) Time  c_)g ts
Exact Blast Location 

No. of Holes  1  Diameter  2.41-  in. Avg. Depth  1 -lc/  ft Subgrade  ft.

Spacing ft Burden   ft. Avg. Stemming  ft.

Make & Type of Explosives:

20 -74 c1gke7e. di

1nX 

Total Explosives  

Delay Make  

lbs. Delay Type & Nos  

lbs. Min. delay period   ms.

lbs. Max. lbs./delay period  lbs.

lbs. Blaster  Al..iiisr 

lbs. Weather  SU F 
lbs. Wind Direction & Speed  CIL--

E
T

D

L
E
D

B
L

r

T

M
rZ

T

O
N

Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks
per hole; amount of stemming between powder columns; nominal delay time between decks, holes
and rows. (Use reverse side if necessary.)

s-1 Seismograph No  ZW"V").--

E

M
e•-•

Range/Gain Setting  C)  ips

Dote of last: Shake Table Calibration Microphone Calibration 

Air channel low frequency limit  2_ Hertz

Exact Seismograph Location .S. T. 1(4 cc...c.

Eyeriert Only
Trigger Level

los

A
Seismograph Distance & Direction from Blast  ThC)

ii
Peak Overpressure (CA dB Scaled Distance 

D Meters
A6 . C.a. rtA t.,A,,,- Peak Particle Velocity  00  ips Operator
L'

Remarks:  

Vibration Analysis by:  Date: 

• 112.. .ft•

VTE 1



VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

Client  Ct.p..;q

B

A
S
T

D

T

Job Location ..!..)3

Date t 6 Blast No.

Exact Blast Location

No. of Hates I Diameter 74 in

Spacing it Burden

Make & Type of Explosives: 
rr

a) — .)(4 1.'4.- cLie $ iz, lbs.

11.%lbs.

lbs.

lbs.

lbs.

I Li Time  S 

Avg. Depth  CIPT .I° 1- ft. Subgrade ft

ft.ft.Avg. Stemming 

Delay Make  

Delay Type & Nos  

Min. delay period  

1

ms.

Max. lbs./delay period . 5  lbs.

Blaster  itirlu;...• (....)t1ti•..1. 

Weather  c(% i F 6ue...re_kd-

Total Explosives  I *C-  lbs. Wind Direction & Speed  CAL.

Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks
per hole; amount of stemming between powder columns; nominal delay time between decks, holes
and rows. (Use reverse side if necessary.)

A

L

D

L
A
C.
T

I
r4
F
0
R.
M
..;

1

Ltd

_.....
Seismograph No.  2:7--cZ  Range/Gain Setting  / -C  ips

E I Date of lost: Shake Table Calibration  Microphone Calibration  
i
S Air channel low frequency limit  2._  Hertz
M
O Exact Seismograph Location  TV ikUP.LS C-b re' A61  6 k TtA CCC a ..-. 
Ft ----13 le-r.
A
P Seismograph Distance & Direction from Blast  
H

Everlert Only
Trigger Level

ips

 dB Scaled Distance 
D 

Peak Overpressure 
 Meters

Cit " rin.\-1, eS OA.)Peak Particle Velocity Q - 6 °  ips Operator  li-
Li"

Remarks  -

Vibration Analysis by: Date: 
VTE



VIBRA-TECH ENGINEERS BLAST

Client

AND SEISMOGRAPHIC REPORT

B
L

A
T

Job Location  -LAO-

Date  (V-CS-c1 Blast No.  1 7 Time  09 '• SZ
Exact Blast Location 

No. of Holes  Diameter  2.4
in

Spacing ft Burden 

Make & Type of Explosives:

7-0 - 

Total Explosives

  lbs.

  lbs.

lbs.

  lbs.

  lbs.

I'S-  lbs.

Avg. Depth ft Subgrade ft.

ft. Avg. Stemming  ft.

Delay Make  

Delay Type & Nos  

Min. delay period  ms.

Max. lbs./delay period  (-S-  lbs.

Blaster  16tV.1%',.3 

Weather C4LIt. 4S-404 Coc.d.c.A-s4 

Wind Direction & Speed CAL 

D

T
E

E
D

L

B
L

1

O
R
M

T

N

Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks
per hole; amount of stemming between powder columns; nominal delay time between decks, holes
and rows. (Use reverse side if necessary.)

S
M

Seismograph No.  22470

Cate of lost: Shake Table Calibration

Air channel low frequency limit

0 Exact Seismograph Location

R
ti

is
A

A
••••••••

Range/Gain Setting

 Microphone Calibration

Hertz

Everlert Only
-Trigger Level

ips

Seismograph Distance & Direction from Blast  S 

Peak Overpressure  iOc  dB Scaled Distance 
Meters

Peak Particle Velocity  2.0  ips Operator  Cal,:. tea.. 

Remarks:  

Vibration Analysie_bv:



VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

Client  C_-4550t.)

B

A

T
S

A

Job Location  T NI E L 
Date  10--1 -`.9 Blast No.  lq-  Time  Ca. CZ 

Exact Blast Location 
i

No. of holes  I  Diameter  -az-i-  in Avg. Depth 1.1 - c( 1-  ft Subgrade ft.

Spacing   ft. Burden  ft. Avg. Stemming ft.

Make & Type of Explosives: - Delay Make  

ZO — 51+r /Ay e.? oc 
' 1 

 lbs. Delay Type & Nos  

1-Z. K   lbs. Min. delay periodms.

  lbs. Max. lbs./delay period t .‘  lbs.

  lbs. Blaster  get;... L.) Al "4 

 lbs. Weather  -).'F' nt,ev,-A5t 

Total Explosives  I • S--  lbs. Wind Direction & Speed  CA1,.....
ri

D
E
T
A

L
E
D

B
L

II

Iii

T

M
T

R

0
N

Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks
per hole; amount of stemming between powder columns; nominal delay time between decks, holes
and rows. (Use reverse side if necessary.)

S
M
O
ts
R

D

P

A

Seismograph No  2(34C Range/Gain Setting  I- 0  ips

Date of last: Shake Table Calibration Microphone Calibration 

Air channel low frequency limit  Z.  Hertz
Exact Seismograph Location  71.4 FC:A - 

Evarlert Only

Trigger Level

ips

Seismograph Distance & Direction from Blast

Meters
Peak Overpressure 169  dB Scaled Distance 

/Peak Particle Velocity  (.----5.0Q  ips Operator  Co 11,4 Higets.,...,, 

Remarks.  

Vibration Analysis by: Date:  



VI BRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

Client  ic-t CCOSOv1/4) 

B
t.
A

T

A

Job Location  L 111/41 
Date  10 fact Blast No.  Time 

Exact Blast Location 

No. of Holes_ 1  Diameter  zq  in Avg. Depth 4g-1--c-(1--  ft. Subgrade ft

Spacing ft Burden   ft.ttAvg. Stemming 

Make & Type of Explosives: Delay Make  

23 — 3e4 cr... CIA,seS   lbs. Delay Type & Nos  

is -Cr 7-1) )(    lbs. Min. delay period  ma.

 lbs. Max. lbs./delay  (-C  lbs.Au

 lbs. Blaster  Usiii.A.--S 

'56 ''' oucer.aks \ 

Total Explosives  /  

lbs. Weather 

-5  lbs. Wind Direction & Speed  CA)."-

D
E

L

D

B
L

T
c

I RR

N

0
N

Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks

per hole; amount of stemming between powder columns; nominal delay time between decks, holes

and rows. (Use reverse side if necessary.)

M
O

R
A

A

A

Seismograph No  27g9 Range/Gain Setting  1-6  ips

Date of last: Shake Table Calibration Microphone Calibration 

Air channel low frequency limit  2  Hertz
Exact Seismograph Location  14,-1 Nrca)  DV"K  

teme-k

Everierl Only
Tngger Level

ips

Seismograph Distance & Direction from Blast  

Peak Overpressure  11G  dB Scaled Distance 
meters —

Peak Particle Velocity 0, CC)  ips Operator  CD i 1A\.e5c,,,J 

Remarks.  

Vibration Analysis by  Date: 

VihrafTheh Fnnirisa..... 1--
vTE 1



VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

Client  C4-•-,i1C 4 &A.S So is, 

B
L
A
S
T

D

A

Job Location  I ttN-k EL

Date  Lb -1 Blast No.  1 g  Time  0'4 2,0

Exact Blast Location 
1 •

No. of Holes  1  Diameter  7474  in Avg. Depth  74-17  ft Subgrade  ft.

Spacing  ft Burden   ft. Avg. Stemming   ft.

Make & Type of Explosives: Delay Make  

3 14 ele s..... c-Ltele..")   lbs. Delay Type & Nos 

0 .0 -Z.2) X  lbs. Min. delay period  ms.

 lbs. Max. lbs./delay period  I.5  lbs.

  lbs. Blaster  Nvir-, 1 J,Ito4") 

 lbs. Weather  5 
S-'s F ac...e...es -1r 

Total Explosives (. C lbs. Wind Direction & Speed  CAL-.

D
E
T
A

L
E

B
L

'r

R
M

a

Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks
per hole; amount of stemming between powder columns; nominal delay time between decks, holes
and rows. (Use reverse side if necessary.)

—7-1 Seismograph No  2 ZcIO Range/Gain Setting 1-  ips

r: Date of last: Shake Table Calibration Microphone Calibration I
S Air channel low frequency limit  -2_  Hertz
O Exact Seismograph Location  $I Sca.- o c We (l L ev%1 4,4 IN 0 ,Al. 5 L. 6 

A
Fl __73>11 C, 6, 

P Seismograph Distance & Direction from Blast  / ,.,k-L.. 
rf

(044  dB Scaled Distance 
D Meters

Peak Overpressure

A Peak Particle Velocity  (7) 17  ips Operator  CaL., rt,,k(,,,„ 
T

Lk j Remarks:  

Eyoriert Only

Triuger Level

ips

Vibration Analysis by; Date:

VI hmAiatt-ti a - _
VTE



VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

Clientfast .< CI5501.0 

B
L
A
S
T

D

A

Job Location  I.AEL

Date LO - Blast No.  19‘ Time  ceS eVZO

Exact Blast Location 

No. of Holes  J  Diameter  2-qft Subgrade  
_.....

in Avg. Depth  1/ - ft. 1.1"

Spacing  —  ft Burden  _ ft.ftAvg. Stemming 

Make & Type of Explosives: Delay Make  

ZO - -Y4L,A,.— -Ltici cLiale.  lbs. Delay Type & Nos 

0 Ic 3_1 Y  lbs. Min. delay period  ms.

 lbs. Max. lbs./delay period  I- c  lbs.

lbs. Blaster  iMa..3 U,thoi‘ftS 

Sr lbs. Weather  0 -ve o'cAOr 

Total Explosives  I • S"-  lbs. Wind Direction & Speed  (ikkv--

E
T

D

L
E
D

B
L

T
S

0
M

T

R

N

Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks
per hole; amount of stemming between powder columns; nominal delay time between decks, holes
and rows. (Use reverse side if necessary.)

A

H
P

A

Seismograph No. 2, S (4 5 Range/Gain Setting 1- 6 los
Everlert Only
Trigger Level

ipsDate of lost: Shake Table Calibration

Air channel low frequency limit •

Microphone Calibration

HeHertz

a4Exact Seismograph Location - 17

-AF.-- 

S7 Cor.4-0 a (-

Seismograph Distance & Direction from Blast  

Meters
Peak OverpressuredB Scaled Distance 16q

Peak Particle Velocity  . 60 ips Operator  (—Edit.. 
,

We.50A)

Remarks.  

Vibration Analysis by: Date: 

VihrA-Twah Pinninc.A.F.
VTE



VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

Client  cr.,ol R--ir-i.S5a  

B
L
A

D

S

A

Job Location  I M f 
Date  16 "' - Blast No. Time  OC? 

Exact Blast Location 

No. of holes  I  Diameter  7.14  in Avg. Depth  7:3- Si-  ft. Subgrade  ft.

Spacing  ft Burden   ft. Avg. Stemming  ft.

Make & 'Type of Explosives: Delay Make  

a) — 3q t-A.,.... C.LAle b 

Total Explosives

  lbs. Delay Type & Nos  

  lbs. Min. delay period   ms.

lbs. Max. lbs./delay period  1.1T  

lbs.lbs. Blaster  Pr\vio u‘ii 

  lbs. Weather  CS"' F 6u /- 

t • S  lbs. Wind Direction & Speed  CAL 

D
E

A

L
E
D

B
L

F

T

IT

Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks
per hole; amount of stemming between powder columns; nominal delay time between decks, holes
and rows. (Use reverse side if necessary.)

s

E

S
M
O
G

P
H

T
A

Seismograph No Range/Gain Setting ips
Evorlert Only
Tripper Level

JoeDate of last: Shake Table Calibration Microphone Calibration

Air channel low frequency limit Hertz

Exact Seismograph Location

Seismograph Distance & Direction from Blast

Peak Overpressure dB Scaled Distance
Meters

Peak Particle Velocity ips Operator

Remarks:

Vibration Analysis by:   Date:

hrst.Tials S — —
VTE1



VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

Client  tc...v'D'So 0-s

Job Location  I= L

LB
A

T

D

S

T

Date  1t _c C1 

Exact Blast Location

Blast No. Time  491 -K?

No. of holes  1  Diameter  7-4
Spacing tt

Make & Type of Explosives:

Z b- 

,5 C. -0)C 

in Avg. Depth  4q- ql  tt Subgrade ft.

Burden ft. Avg. Stemming 
— 

ft.

Total Explosives

Delay Make  

  lbs. Delay Type & Nos  

  lbs. Min. delay period   ms.

  lbs. Max. lbs./delay period  lbs.

  lbs. Blaster 

 lbs. Weather  f ewcAsi-
  lbs. Wind Direction & Speed  'S p-eL

f"--7

D
E
T
A

L
E
D

L

T

F
0

ITS
IM

Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks

per hole; amount of stemming between powder columns; nominal delay time between decks, holes

and rows. (Use reverse side if necessary.)

S Seismograph No.  Z.NO

Date of last: Shake Table Calibration

Range/Gain Setting  1. ()  ips

Air channel low frequency limit  7
11/4/4
O Exact Seismograph Location  )-A" t

rA
A

6C,C,

 Microphone Calibration 

Hertz

J.., Sk0e Oa" .s,he 7V4

Everlert Only
Trigger Level

ips

• Seismograpn Distance & Direction from Blast

a.
Peek Overpressure  in1

Meters
Peak Particle Velocity 0 -14

dB Scaled Distance 

ips Operator Call; rt
Remarks.  

Vibration Analysis by: Date:  
VT1



VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

Client  St rcSoe-t 

B
L
A

T
S

A

Job Location  I 

Date  13 Blast No. Time  :qcd

Exact Blast Location 

No. of Holes  I  Diameter  2  in Avg. Depth ft Subgrade ft.

Spacing ft Burden  ft. Avg. Stemming   ft.

Make & Type of Explosives: Delay Make  

Z-0 Y4Lower.re'S a t

Tz-b

Total Explosives s-

lbs. Delay Type & Nos  

lbs. Min. delay period   ms.

lbs. Max. lbs./delay period  !''5-   lbs.

lbs. Blaster  0.+ 'Zr 1,--)‘1,11 wi •••••3 

lbs. Weather  
SS.

Ove-rotSfi 

lbs. Wind Direction & Speed  SU 10..4. 

E
T
A

D

B
L

L

T

hl

R
M

T

0
N

Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks
per hole; amount of stemming between powder columns; nominal delay time between decks, holes
and rows. (Use reverse side if necessary.)

S

M

E

G

D

T
Wk

Seismograph No  M44S- Range/Gain Setting  1,0  ips

Date of last: Shake Table Calibration Microphone Calibration

Air channel low frequency limit  7__  Hertz

Exact Seismograph Location  
7 &-'

Everlert Only
Trigger Level

ips

Seismograph Distance & Direction from Blast  Y..: 5.1,,irik 

Peak Overpressure  I66  dB Scaled Distance )

Peak  Particle Velocity  O ,Cg--)  ips Operator  CAL ttiles,1,.3, 

Remarks:  

Vibration Analysis by Date: 

li ill .... T .. _ ... .i.

Meters

VTE



VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

Client  71.44 SC-t”oN 

B
L
A

T
S

T

Job Location 

Date  10 - (11 Blast No. Time  O9 

Exact Blast Location 

No. of Holes  Diameter  2 in. Avg. Depth  ‘'7. 77  ft Subgrade  ft.

Spacingtt.  ft Burden   ft. Avg. Stemming 

Make & Type of Explosives: Delay Make 

2O3c/ rs\-Ak  lbs. Delay Type & Nos  

C.).40.ec-fec, o ‘4  lbs. Min. delay period   ms.

 lbs. Max. lbs./delay period c  lbs.

  lbs. Blaster  A I v4. 11(„,-.1 
S S° NercAs  lbs. Weather

Total Explosives C  lbs. Wind Direction & Speed  5 (..-1 

D

T
E

E
D

L

B
L

c
T

N

O
R
M

T

O

Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks
per hole; amount of stemming between powder columns; nominal delay time between decks, holes
and rows. (Use reverse side if necessary.)

Seismograph No.  2 7q41 Ei Range/Gain Setting  I- C)  ips
E Date of lost: Shake Table Calibration Microphone Calibration I

M 
S Air channel low frequency limit  Z  Hertz

O Exact Seismograph Location  -1---3 Ctri-= 1̂S CiV"(10,/ C.7t— isSirly te:).._ _1.4-, . 

Everiert Only -
Trigger Level

ips

A

FI 
Seismograph Distance & Direction from Blast

Peak Overpressure ICI-  dB Scaled Distance 

A Peak Particle Velocity  O.oc)  ips Operator  Cis\;. Na4250.,-,
Meters

A Remarks:

Vibration Analysis by: Date: 

—L r

VTE I



VIBRA-TECH ENGINEERS BLAST AND SEiSMOGRAPHIC REPORT

Client  274SS 

B
L
A

T

D

S

T

Job Location  -FaEL 
Date  lb - l2 Act Blast No.  70  Time  6'. "' S 

Exact Blast Location 

No. of Holes  Diameter  Z4+

Spacing  ft Burden

Make & Type of Explosives:

2,0 -3q 114
(-Ljler%

Zw.

Total Explosives

in Avg. Depth  S 7 —‘f34  ft Subgrade ft

ft. Avg. Stemming  ft

Delay Make  

  lbs. Delay Type & Nos  

_  lbs. Min. delay period  ms.

1.5  lbs.lbs. Max. lbs./delay period

lbs. Blaster Alva,
lbs. Weather  S-c° r o,Je.,cirtk

LC  lbs. Wind Direction & Speed '5 U 1C \q

E
T
A

L
E
D

is
L

(7:
T

0

M
R

0

Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks
per hole; amount of stemming between powder columns; nominal delay time between decks, holes
and rows. (Use reverse side if necessary.)

S ' Seismograph No  2 2q6
Date of last: Shake Table Calibration 

Air channel low frequency limit 

0 Exact Seismograph Location  d

tre C- r-B!4. 
A

Seismograph Distance & Direction from Blast

Peak Overpressure  C 0 3 
Peak Particle Velocity  0 10 AT Meters

Range/Gain Setting  - C)  ips

Microphone Calibration 

Hertz

rAltX[ - o 'Le NaAL

Everlert Only
Trigger Level

ips

dB Scaled Distance 

ips Operator  liA64eses 

Remarks:  

Vibration Analysis by:

Vi h &I% C a--

Date: 
VTE



V1BRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

Client  11. ,Se...J

B
L
A
S
T

D

A

Job Location  (7-.L

Date  I(J -1-1-1 Blast No.  2 Time  n:3i

Exact Blast Location 

No. of Holes  .1  Diameter  1.4  in Avg. Depth  .31 -C-T" ft Subgrade ft

Spacing  ft Burden   ft. Avg. Stemming . ft.

Make & Type of Explosives: Delay Make  

Z-L1) --34.4 T 0 10.1" CLA.r.r.5 o 1   lbs. Delay Type & Nos  

1-b K  lbs. Min. delay period   ms.

 lbs. Max. lbs./delay period  I" S-  lbs.

lbs. Blaster  ;Muir Li% a I I; 64'. S 

  lbs. Weather  

Total Explosives  1.5 -  lbs. Wind Direction & Speed  

D
E
T
A

L
E
D

B
L

T

iv

S

M
r.

I

R

N

Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks
per hole; amount of stemming between powder columns; nominal delay time between decks, holes
and rows. (Use reverse side if necessary.)

-• 1 Seismograph No  
7 gLK- Range/Gain Setting  IL (.)  (Ps

Date of last: Shake Table Calibration Microphone Calibration 

S Air channel low frequency limit  7._  Hertz
M
O Exact Seismograph Location  r..i c:". A .. s. -r. r.,,,!eit 7c.6.0
G
R  
A
P Seismograph Distance & Direction from Blast  "Ic_N c: ,,,a, i-I
D Meters 

 Peak Overpressure  10  dB Scaled Distance 

Peak Particle Velocity  0 .(O  ips Operator  C.,j,.:.. ilKiL/I So...4 
T

ILt j Remarks.  --)t— Cr "..D I' .4 

Evorlert Only
Tngger Level

ios.

Vibration Analysis by: Date: 
VTE I



V1BRA-TECH ENGINEERS BLAST AND SEiSNIOGRAPH!C REPORT

B
L
A
S
T

D

A

C

Client  t-i..p.1 i 'ic t c Lt S. Sov- C
CID

Job Location  T-tlQ 0— 1\.)

Date  I -/3--ii Blast No.  ZO  Time  11 .3"/ -r-S)

Exact Blast Location 

No. of Holes_ /  Diameter  Z4  in Avg. Depth  51 - 67  ft Subgrade ft.

Spacing  ft. Burden   ft. Avg. Stemming  ft.

Make & Type of Explosive Delay Make  

4, c, k7.,,,._. dr. "le), 
  lbs. Delay Type & Nos 

a} 3,_lr<  lbs. Min. delay period   ms.

  lbs. Max. lbs./delay period 1• c  lbs.
  lbs. Blaster  AL+ 7.4 (.3 .(ti01.04 

lbs. Weather  CS. F 6 L.) .r-VGA 511-   _ 

Total Explosives  I -S- lbs. Wind Direction & Speed  --1 I C611 

r--1

D
E
T
A

L
E
D

B
L

T

F

c

T

M

0

Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks.

per hole; amount of stemming between powder columns; nominal delay time between decks, holes

and rows. (Use reverse side if necessary.)

S
M
0

R

H

- A

Seismograph No  2. 7(19 Range/Gain Setting  l O  ips

Date of last: Shake Table Calibration Microphone Calibration 

Air channel low frequency limit Hertz

Exact Seismograph Location  Z./ 4( (cSS 6k1 5(0..,+.! t...> 

C4 CZ_C 

Evanert Only
Trigger Level

ipsl

Seismograph Distance & Direction from Blast  

Peak Overpressure  16 c(  dB Scaled Distance 
Meters 0.0(.) Ceti;. Mr•ka,$) Peak Particle Velocity ips Operator

Remarks.  J.r..c- 1),./ 
Vibration Analysis by:  

Vibra-Tech Engineers, Inc.

Date: 
VTE

141011.41•13.411 Mho



VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

B
L
A
S

A

Client  c-c,j,x # .cf5,/or..! <::::
C)

Job Location  :TN EL  fit
Date 16 -13-`bpi  Blast No.  2/ Time  12:02_  it0

-c..0Exact Blast Location  

No. of Holes  I  Diameter  Ze-t  in. Avg. Depth  147 -S7  ft. Subgrade ft

Spacing  ft Burden   ft. Avg. Stemming ft

Make & Type of Explosives: Delay Make  

Zo 

Total Explosives

  lbs. Delay Type & Nos  

 lbs. Min. delay period   ms.

 lbs. Max. lbs./delay period  1. S  lbs.

  lbs. Blaster  ALN 
 lbs. Weather  53" P— ve.r.r...0 

/ • S  lbs. Wind Direction & Speed  S k 

DI

T
E

L
E
D

B
L

1
rw

a
Ft
M

T
11
O

Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks
per hole; amount of stemming between powder columns; nominal delay time between decks, holes
and rows. (Use reverse side if necessary.)

S

0

R

P

Seismograph No  2 290 Flange/Gain Setting  i • 3  ips

Date of last: Shake Table Calibration Microphone Calibration 

Air channel low frequency limit

Exact Seismograph Location  SN,A1̂

-rSt jj 

Seismograph Distance & Direction from Blast  3 5.a,

 Hertz

L.A11.ca t.4 4-) /.-0341 s l L • ••••

Everlert Only

Trigger Level

ips

Peak Overpressure 
Meters

Peak Particle Velocity 

103 dB Scaled Distance 

ips OperatorC aestm, 

Remarks:  

Vibration Analysis by:  Date: 

vihra.rw-h
Wit I



B
L

T
S

T

VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

Client  T1/4.1-,;•il ScASSor..1 

Job Location  /AC L 
Time  IZ ()2- 

ezz)
Date 10 S 

Exact Blast Location

Blast No.  2

No. of Holes  Diameter

Spacing __  ft

Make & Type of Explosives:

zv — cya, 

Ctio.le4 IOC 3-.0 X 

Burden

Total Explosives

in Avg. Depth  4 - 5-1.  ft Subgrade

 ft. Avg. Stemming 

ft.

ft.

Delay Make  

  lbs. Delay Type & Nos  

 lbs. Min. delay period  ms.

 lbs. Max. lbs./delay period  lbs.

  lbs. Blaster  1...1 

  lbs. Weather  ;-
1.  lbs. Wind Direction & Speed  I C 

Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks

per hole; amount of stemming between powder columns; nominal delay time between decks, holes

and rows. (Use reverse side if necessary.)

A

6

A

I R

0

Seismograph No  Z9c  Range/Gain Setting  I- ips

Date of last: Shake Table Calibration Microphone Calibration 

Air channel low frequency limit  Z  Hertz
M 

34 ae -- t- 1W 3 O Exact Seismograph Location

A
Seismograph Distance & Direction from Blast  C_kAt, 

Evorlert Only
Trigger Level

ips

Peak Overpressure  IC cr  dB Scaled Distance 
Meters

Peak Particle Velocity 0 • 00  ips Operator  CIL NA 4.30,... 
T

W Remarks.  

Vibration Analysis by: Date: 

VibratTer.h__Enritnalara
VTEI

ialF11•••••••••• ear



B

D

S

A

VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

Client  tccksk,

Job Location  rim
Date  10 Blast No.  • 

t Time 0

CZ
O
CT]

r")

C.0

Exact Blast Location 

No. of Holes  1  Diameter_ 24  in Avg. Depth  41--C1  ft Subgrade  —  ft.

Spacing  —  ft Burden   ft. Avg. Stemming  ft.

Make & Type of Explosives: Delay Make  

Za - -Y+ en-. C.14Ailre 4 lbs. Delay Type & Nos 

Inn   lbs. Min. delay period   ms.

lbs. Max. lbs./delay period  I• S-   lbs.

  lbs. Blaster  Alu;#4 1....-It i ( :A "S 

 lbs. Weather  
---.7-,-. P Ovaec..A))-

Total Explosives  1 • C  lbs. Wind Direction & Speed  1,-..) (Q L.

D
E
T
A
1
L
E
D

B
L

T

ti

O

M
,6%

1

N

Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks

per hole; amount of stemming between powder columns; nominal delay time between decks, holes

and rows. {Use reverse side if necessary.)

Seismograph No  2:7-q9 Range/Gain Setting  (. C.)  ips

Date of last: Shake Table Calibration Microphone Calibration_ 

Air channel low frequency limit  z  Hertz

Exact Seismograph Location  71o. cirt..,se, (n.", itk6, o& le.d 
"NUJ gC6 

Seismograph Distance & Direction from Blast  (3. 5.2-1k-
Peak Overpressure  I CA  dB Scaled Distance 

Meters
Peak Particle Velocity .60  ips Operator  Cita. POL-5,1-b 

Remarks:  

Vibration Analysis by:  Date: 

Evurlert Only 

Triuger Level

ips

vTE 1
llikess...Tsmeso_ s _ -



VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

L
B

T

D

S

T

Client  CRA4Ise t Sus.5ar4 
C)
Er)

Job Location TIAEL 

Date  10  Blast No.  ZZ  Time  12 23 CD

Exact Blast Location 

No. of Holes  1  Diameter  Z.Z4  in Avg. Depth  33-- 4 7-  ft Subgrade  —  ft.

Spacing  ft. Burden   ft. Avg. Stemming . ft.

Make & Type of Explosives: Delay Make  

2•O —34 0 /0" Clan t..,45 0 T lbs. Delay Type & Nos. 

-14:0)4    lbs. Min. delay period  ms.

 lbs. Max. lbs./delay period 1-5  lbs.
  lbs. Blaster  AL 1:0 C-JalAbm.5 

lbs. Weather  55-.1 F 0 ideveNsSr 

Total Explosives  1.5  lbs. Wind Direction & Speed  .5u t S---"eL 

E
T
A

L
E
D

L

T

M
1

R

Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks
per hole; amount of stemming between powder columns; nominal delay time between decks, holes
and rows. {Use reverse side if necessary.)

Seismograph No 22:90 Range/Gain Setting I .° ips

Date of lost: Shake Table Calibration Microphone Calibration

S Air channel low frequency limit Z Hertz

C Exact Seismograph Location d (.....e.tiL4,141 IQ 4 AL- 51. cL_ 6

LLL,
A
P Seismograph Distance & Direction from Blast

Peak Overpressure i Oq dB Scaled Distance
Meters

Peak Particle Velocity 0-Z1 ipsAT Operator C 6(1.

Everlert Only 
Trigger Level

ins

Remarks:  

Vibration Analysis by Date:
VTE



VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

Client  4 ScAssoo.) CD

L
B

S

D

A

Job Location  A- EN1 E 

Date i0 

Exact Blast Location

Blast No  22- Time  12: Z. 3

No. of holes, I  Diameter

Spacing  ft

Make & Type of Explosives:

-1)4 /tAr. c•144)el 

ate') "ZD 

Total Explosives

Burden

Avg. Depth  Subgrade

ft Avg. Stemming ft.

ft.

Delay Make  

lbs. Delay Type & Nos.  

  lbs. Min. delay period   ms.

 lbs. Max. lbs./delay period lbs.

lbs. Blaster  P1\010 L.) 

lbs. Weather  S~ 0-e-wCAS 

I • 5  lbs. Wind Direction & Speed  S IS-1'11v 

D
E
T
A
1
L

B
L

T

3
R.
M

Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks
per hole; amount of stemming between powder columns; nominal delay time between decks, holes
and rows. (Use reverse side if necessary.)

ti
• Date of last: Shake Table Calibration Microphone Calibration

S Air channel low frequency limit  Z.-  Hertz

`45-

M
O Exact Seismograph Location
G

Seismograph No
Evertert Only

Range/Gain Setting ips Trigger Level

ips

c- U3_41aeC

A
P Seismograph Distance & Direction from Blast
1.1

Peek Overpressure  (139
O Meters
A Peak Particle Velocity o.oa  ips
T

5,
dB Scaled Distance 

Operator  
,

U Remarks:  

Vibration Analysis by:  

Vihrn-Tore I

Data:
VTE



L
B

T
S

T

v•tirvA-ILCH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

Client

Job Location  I 

Date  10 - Blast No.  Z-2* Time 2.3

Exact Blast Location 

No. of Holes  1  Diameter  ?..4 in Avg. Depth  3/ - 447  ft Subgrade ft.

Spacing ft Burden   ft. Avg. Stemming  ft.

Make & Type of Explosives: Delay Make  

20 — -.3e-i- 7., 5.4k (14Arr. lbs. Delay Type & Nos 

—  olr 7 K lbs. Min. delay period  ms.

lbs. Max. lbs./delay period  1. T  lbs.
lbs. Blaster  Pkiv;...1 U.(1,0-3 

 lbs. Weather  STS F 6erceen;- 
Total Explosives  1.0  lbs. Wind Direction & Speed  SL-S 

D
E
T
A

E
D

B
L

L

T

M
r.
T

R

O
N

Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks
per hole; amount of stemming between powder columns; nominal delay time between decks, holes
and rows. (Use reverse side if necessary.)

r...77 Seismograph No  21-3'9'  Range/Gain Setting  I.0 s ips
Date of last: Shake Table Calibration Microphone Calibration I

S Air channel low frequency limit  2-  HertzM
O Exact Seismograph Location  Acc.e-s <7,,o,AA., OS- iemel --s-5 -Th147 gCC G
R  
A
P Seismograph Distance & Direction from Blast  0..-11- CO 

Everlert Only
Trigger Level

ias

Peak Overpressure 16 7- dB Scaled Distance Et Meters
o,..§ t; rio1/44-tesPeak Particle § Velocity  .(V)  ips Operator  Co 

A Remarks:  

Vibration Analysis by  Date: 

Vibra-Tech Engineers, Inc.
VTE I

irdentaliONIIII1M1



VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

n

B

A

T
S

T

Client

Job Location  iN1EL
Date  ID 3 - 
Exact Blast Location

Blast No.  "Z-2 Time  I : 411.4

I I

No. of Holes  Diameter  D4.  in Avg. Depth  24-717'  ft

Spacing  r  ft.

Make & Type of Explosives:

Z - clAA.er5 

Subgrade

Burden  y  ft. Avg. Stemming

ft.

ft.

Delay Make  

lbs. Delay Type & Nos. 

lbs. Min. delay period  ms.

lbs. Max. lbs./delay period  LAE  tbs.

L-J,11,4"S 

C'uove.A4

lbs.

lbs.

Total Explosives  C'S  lbs.

Blaster

Weather s-ca
Wind Direction & Speed  Ic.,e(4

r---1

Dl

T
E

L
E
D

B
L

e
T

0
R

[ M

Lo_
t4

Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks

per hole; amount of stemming between powder columns; nominal delay time between decks, holes
and rows. (Use reverse side if necessary.)

A

LpJ

Seismograph No. Z2q0
Date of last: Shake Table Calibration

Air channel low frequency limit 

Exact Seismograph Location  50.AL d
2

Range/Gain Setting  )  ips

 Microphone Calibration 

Ts

Hertz

O cle_ C

Everlert Only
Trigger Level

ips

Seismograph Distance & Direction from Blast

Meters
Peak Overpressure

Peak Particle Velocity 0.12
dB Scaled Distance 

ips Operator  Carp.. r\a-esop.. 

Remark.s•  

Vibration Analysis by: Date: 

Vibra-Tach Ffiniruaore In"
VTE I



B

A
S
T

A

VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT

Client i_.p.0 6( 4( cC.ASO rA

Job Location  -1 iii-

Date  16 Blast No. Z3 Time  t2.44i
Exact Blast Location 

No. of Holes  1  Diameter  Z-'4 , in. Avg. Depth  ZI--31  ft Subgrade  ft.

Spacing  ..___.
ft Burden  —  ft. Avg. Stemming  ft.

Make & Type of Explosives: Delay Make  

7.0 - 34.4”•,.. slomitAl lbs. Delay Type & Nos 

Clair) b Jr V.-0 )1(   lbs. Min. delay period   ms.

 lbs. Max. lbs./delay period  i• C  lbs.

lbs. Blaster  AAur,.., LAIA....., 
 .Ibs. Weather  5-44 c" ale..4-.,‘ Or 

Total Explosives  1.  lbs. Wind Direction & Speed  S LS ( S--1, I, 

D
E
T
A

E
D

B
L

T
c

R.
M
.4;

1
0
N

Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number of decks
per hole; amount of stemming between powder columns; nominal delay time between decks, holes
and rows. (Use reverse side if necessary.)

l Seismograph No  7, 4S--- L 0 Range/Gain Setting ips:,..: 
;
• Date of lost: Shake Table Calibration Microphone Calibration 

S

O Exact Seismograph Location  L./ C. A .'5.1- - c.1..1---1t Z.,
AA
G

1 1
Air channel low frequency limit  ?_  Hertz

..... 71(4 W.0 

R
A

r.
• Seismograph Distance & Direction from Blast o••11" J31

Everiert Only
Trigger Level

ips

Peak Overpressure ()--4- dB Scaled Distance 
O Meters

I 
Peak Particle Velocity  0..6(  ips Operator  bigeSCPJ 

jRemarks:  

Vibration Analysis by. Date: 
VTE :

Vilbra-TAL-b PrietirldiUadMI •••



L
B

S

T

VIBRA-TECH ENGINEERS BLAST AND SEISMOGRAPHIC REPORT CI
l---- , A .<„ 0

Client  t"'- 114 1 Y. 4 3065,-,..4 .--.C"..;
Pk:

Job Location  t-t1,3 il_. —C3

Date  in -i -S-Sct Blast No.  13 Time  12 1q9  CO

Exact Blast Location  6 
VI- - 'IT-  ft. SubgradeNo. of Holes  I-  Diameter  2, 4  in —

 
ft.Avg. Depth

....
Spacing  -  ft Burden  

--
ft. ft.Avg. Stemming 

Make & Type of Explosives: Delay Make  

-Y-1 vow-- -5\.ft    lbs. Delay Type & Nos 

Cio.k,cr cA ILO  lbs. Min. delay period  ms.

lbs. Max. lbs./delay period  IS-  lbs.

lbs. Blaster  itictv:aw 

5 

Lli.t.trA 6- 

  _....._ lbs. Weather .'5 O.eir_411-F 
Total Explosives  i-c  lbs. Wind Direction 8 Speed  C.-r- t c,......f4. 

D

T
A

L
E
D

13
L

c
T

N

0

M

r

Detail or Diagram Blast Layout: Number of rows; Number of holes in each row; Number or decks
per hole; amount of stemming between powder columns; nominal delay time between decks, holes
and rows. (Use reverse side if necessary.)

Seismograph No.  7,1(1  /. U Range/Gain Setting ips:3 1
E Date of last: Shake Table Calibration Microphone Calibration 

S Air channel low frequency limit  Z  Hertz
M
O Exact Seismograph Location  -33 Lave\ (.4 .B117 Wa 1-7.4 At're-"s) ()tee% c14.,
G

P Seismograph Distance & Direction from Blast  CG r So •+ 411" 
il

D Meters 
Peak Overpressure  10 6,  dB Scaled Distance 

Peak Particle Velocity ins Operator aii3O Ng.e.lb....0.(x)
LiLl

Everlert Only

Trigger Level

ips

Remarks  

Vibration Analysis by: Date: 

Vibra-Thrh Prirtimer.r,
VTE.


